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The Shkodra Archaeological Project (PASH) took place in northern Albania,
particularly in the Shkodra region. PASH focused on analyzing human settlements and
social behaviors, from prehistory to modern times. This thesis focuses on the study of
grinding stones collected by this project during excavation and survey. This study
incorporates macroscopic, petrographic and chemical analyses to source these grinding
stones and compares them with sourced samples collected in South Albania to answer
questions about raw material selection and social interactions. It was found that, based on
their chemical and petrographic properties, grinding stones collected by PASH are
different from those collected in southern Albania. Evidence obtained by chemical and
petrographic analysis strongly suggests that samples from PASH are likely made of local
material. Hence, it was concluded that inhabitants of the Shkodra region were selfsufficient in grinding stone production and did not need to import them from elsewhere.
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CHAPTER I
INTRODUCTION
“Querns and mills are common artifacts, to some, commonplace and
uninteresting, and yet despite this, in many societies, they are vital to human subsistence”
(Peacock 2013:1). In other words, querns and mills as a crucial tool to produce food are
life-giving (Peacock 2013:1). Even though querns and mills are a crucial tool to produce
food, sustain life, and a common artifact in the archaeological record, they often are
perceived as not interesting and are ignored by the archaeologist. Only recently have they
been seen as important artifacts that could provide valuable data for understanding past
societies, such as the beginning of sedentariness, agriculture, technological development,
and food production (Rosenberg et al. 2016). Additionally, querns and mills have proved
to be a good artifact for helping to answer larger questions related to cultural interactions,
trade, and exchange systems, as Peacock (1980) argues. This statement is supported by
various provenance studies where chemical and mineralogical analyses helped to source
grinding stones from different areas and explain their movements across the
Mediterranean (Antonelly and Lazzarini 2010; Antonelly et al. 2014; Gerke et al. 2006;
Gluhak and Shwall 2015).
In Albania, little has been done regarding grinding stone analysis. Apart from the
Gerke et al. (2006) study, which is focused on sourcing grinding stones collected in
southern Albania, there has been no other scientific analysis of them. Even though the
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presence of grinding stone is noted at various sites, no one has gone further than just a
general description of them. For example, Prendi (1982) mentions that in southeastern
Albania large numbers of millstones made of gabbro and diabase are found. Moreover,
the presence of grinding stones at various sites that date from prehistory to historic times
is associated with the development of agriculture, especially during prehistoric times
(Andrea 1989; Andrea 1996; Budina 1972; Prendi 1977; Prendi and Budina 1960; Halil
1983; Ylli 1988).
Considering their extensive presence in the archaeological record and the
importance of grinding stones in daily life, this study is an attempt to analyze
scientifically and to identify the type, period, and provenance of grinding stones collected
by the PASH project during survey and excavation. Also, questions about trade and
exchange routes between the Shkodra region and other areas will be addressed. This will
be done by macroscopically, chemically and petrographically analyzing grinding stones
and directly comparing them with published data, specifically to Gerke et al. (2006). The
evidence obtained will provide conclusions about typologies and exchange patterns
through time and space in the Shkodra region, and the data will help in understanding
exchange, economic, and social interactions over time and space.
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CHAPTER II
PROBLEM STATEMENT
“Grinding tools represent a class of materials of wide geographical distribution
and long diachronic presence, accompanied by relatively few morphological changes
through time” (Antonelli et al. 2004: 537). The main types of rocks used to produce
grinding stones are igneous and metamorphic rocks such as basalts, andesite, serpentine,
sandstones, trachyte, leucites, etc. (Antonelli et al. 2004; Antonelli et al. 2014; Antonelli
and Lazzarini 2010; Gerke et al. 2006; Gluhak and Schwall 2015; Gluhak and Hofmeister
2008; Lorenzoni et al. 2000; Thorpe et al. 1991; Thorpe and Thorpe 1993; Kardulias and
Runnels 1995; Peacock 1980). Peacock (1980) argues that regions near volcanic raw
material sources were used to produce grinding tools that were generally exported to
areas that were “devoid of good quality local rocks” (Peacock 1980: 44). "The properties
of the raw material are crucial to the way a grinding tool works" because "the
characteristics of the raw material have a major impact on the efficiency of the tool,”
such as... "the quality of the finished product, the rate at which the tool wears out and the
frequency of resharpening" (Dubreil 2001: 75). Therefore, the texture of vesicular
volcanic rocks, the efficiency with which they grind, and their resistance to wear has
made them a preferred rock for producing grinding stones worth exchanging over long
distances (Peacock 1980: 44).
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Researchers who have studied grinding stones have used various archaeometric
methods to successfully match their samples with their geological origin and trace their
movement through time and space. All these studies demonstrate that grinding stone
production required a certain type of rock and knowledge related to “...choice of raw
material, changes in tool shape, processing techniques, and ‘chaînes opératoires’”
(Dubreuil 2001: 74). In the Mediterranean area, main centers for grinding tool production
were located in Greece and Italy (Antonelli et al. 2004; Antonelli et al. 2014; Antonelli
and Lazzarini 2010; Lorenzoni et al. 2000; Thorpe et al. 1991; Thorpe and Thorpe 1993).
These geological areas were exploited from prehistory to later periods, and supplied
grinding stones to various parts of the Mediterranean (Antonelli et al. 2004; Antonelli et
al. 2014; Antonelli and Lazzarini 2010; Gerke et al. 2006; Gluhak and Schwall 2015;
Gluhak and Hofmeister 2008; Lorenzoni et al. 2000; Thorpe et al. 1991; Thorpe and
Thorpe 1993), including southern Albania (Gerke et al. 2006). Accordingly, grinding
stones are considered to be a suitable material for provenance studies in archaeological
contexts and to provide reliable evidence about socio-economic developments and
exchange networks among various social groups, in this case, groups located in Albania,
Greece, and Italy. Considering the geographic affinity of Greece and Italy with Albania,
this research will center on those source areas as possible origin points for PASH
samples.
This work will help establish whether there was a system of exchange that supplied
grinding stones to the Shkodra region or whether inhabitants there were self-sufficient in
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such goods. Moreover, this research will serve as a starting point for further studies
related to grinding stones in Albania.

5

CHAPTER III
THEORETICAL AND METHODOLOGICAL FRAMEWORK
“Archaeology is basically about three things: objects, landscapes and what we
make of them” (Gamble 2001: 15). Deciding what to do with the archaeological record
depends on our research questions. One method of research that helps archaeologists
answer questions about unearthed objects at particular archaeological sites is to source
them. This is done by characterizing artifacts based on their chemical or mineralogical
composition. Renfrew (2005: 23) states that, “characterization in archaeology refers to
the identification of chemical or physical properties in a material which permits it to be
assigned to a specific natural source of the material.” In other words, we try to determine
provenance, which means the “source, origin, or location of an artifact or feature and the
recording of the same. It is the position of an archaeological find in time and space,
recorded three-dimensionally...” (Kipfer 2007: 257). In the Dictionary of Artifacts by
Kipfer (2007), the word(s) source or sources are used approximately forty-five times,
linked to several types of objects, contexts, periods and parts of the world. Seemingly,
archaeologists throughout the world, whether willingly or unwillingly, must address
sourcing issues.
Sourcing may be used on a small scale, such as recording the location of artifacts
in an excavation or a survey, or on a broader scale, to answer larger questions linked to
cultural interactions, trade, and exchange systems (Peacock 1980; Renfrew 2005;
6

Renfrew and Bahn 2005, Stoltman 1991 Tykot 2004). To answer such questions, first, we
must understand the process of production, as Gamble (2001:118-119) discusses:
The process of production is a relation between people and objects rather than a
cause. It is through production, exchange, and consumption that people establish
relationships with other people and so negotiate the form and meanings of their
world.
Likewise, McGuire (1995) discusses “production and exchange [as] interconnected and
interdependent processes. Production in a social context requires the distribution of the
product, and exchange cannot exist without a product to transfer” (McGuire 1995:44). In
contrast, Morley (2007: xii) argues that:
There is a feeling that the conventional understanding of trade, as simply a
mechanism by which supply and demand are reconciled and resources are
allocated in the most efficient way possible, neglects all the important questions
about sustainability, justice, and the degree to which the market – as a reflection
of the human beings whose decisions ultimately determine its operations – is not
so much efficient as irrational and unpredictable.
Morley (2007:13) continues that “the list of goods that might be considered essential in a
given situation, the limited availability and uneven allocation of which might stimulate
the development of systems of distribution, is long and varied” (Morley 2007: 35).
Similarly, Gosselain (2016) observes that exchange and trade at any given time
are a form of connection, and only under specific conditions will connection be possible.
7

Further, Gosselain (2016: 194) argues that, “connectivity should best be conceived as a
structural framework that combines nodes (villages, towns, markets, trading posts, ports),
vectors (roads, valleys, rivers, maritime routes) and means of travelling (humans,
animals, ships).” However, connectivity itself does not explain why or how an exchange
occurs, but “...it [connectivity] is just a prerequisite for the circulation of things, ideas and
people” (Gosselain 2016: 194). Similarly, McGuire (1995: 47) argues that “modes of
exchange are the mechanisms by which goods are moved across a landscape and inform
only indirectly on the relations that create dependencies between individuals and groups.”
In fact, Kristiansen (2016) asserts that it is feasible to understand the range of object
mobility across space and time. But, first, he suggests, we must gather accurate data on
the scale of knowledge of the past communities for the world during the past.
Additionally, we must acknowledge the means and technology available to travel long
distances for the group we are interested in and build an extensive knowledge about
artifacts being moved, especially data about “their origin and distribution” (Kristiansen
2016:154).
Grinding tools provide considerable data and information since they have been
shown to be suitable for chemical and petrographic analyses, which provide reliable
evidence for tracing trade networks through time and space. As discussed in Bevan and
Bloxam (2016: 68), "stone survives extremely well in the archaeological context, can
sometimes be provenanced, and demands subtractive working practices that often leave
clear signatures of different technical traditions and choices.” But to be able to identify
these signatures, Gosden and Marshall (1999: 170) argue that:
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Cycles of production, exchange and consumption had to be looked at as a whole.
Not only do objects change through their existence, but they often have the
capability of accumulating histories, so that the present significance of an object
derives from the persons and events to which it is connected.
Therefore, research concerning grinding tools combines functional, typological, use wear,
experimental, and archaeometric analysis. This combination of factors allows us to
identify and pose questions related to technological production, use, sourcing, and artifact
movement across space and time. The Mediterranean in particular has provided a wealth
of information concerning grinding stones (Antonelli et al. 2004; Antonelli et al. 2014;
Antonelli and Lazzarini 2010; Delgado-Raack et al. 2009; Dubreuil 2001; Gerke et al.
2006; Gluhak and Schwall 2015; Gluhak and Hofmeister 2008; Lorenzoni et al. 2000;
Thorpe et al. 1991; Thorpe and Thorpe 1993; Fulllagar and Wallis 2012; Peacock 2013).
Many scholars suggest that grinding stones have been repeatedly used as a trade
commodity over time. Therefore, many studies focus on identifying the production sites,
and then compare these sites to where the artifacts were found. If the item was produced
in one area and uncovered in another, we can then pose questions about trade networks
that existed during the time period. Antonelli and Lazzarini (2010: 2081) summarize this
stance:
It is generally acknowledged that archaeometric research on mills and millstones
found in the Mediterranean area is an important means for the identification of the
production sites of these artefacts and for the rediscovery of important trade
networks of protohistory and history.
9

To understand and explain the production and afterward the movement of
grinding tools, whether as raw materials or as finished products, firstly, we should
recognize the selective factors that would influence their manufacture, use, and exchange,
such as the availability of raw material, tools and knowledge necessary for working
stone, material(s) being ground, cost, and group size. As is discussed in Bevan and
Bloxam (2016: 70):
The operational sequence behind stone-working, from extraction at source to final
crafting, involves strategic choices on the part of the artisans involved- for
example, anticipating the purpose of the end-user(s), the scale of enterprise, the
working affordances of the raw material, the availability of specific tools and the
degree of acceptance risk to worker, tools and material.
According to Wright (2016: 53) the term grinding stone “refers to any tools made by
combinations of flaking, pecking, pounding, grinding, drilling and incising. These
include mortars, pestles, grinding slabs, handstones, grooved and perforated stones, axes
and other types.” Considering that grindstones differ from other stone tools since they
represent, “a specific mode of action on material, aimed at crushing, pulverizing,
grinding, or more generally reducing into particles or powder” (Dubreuil 2001: 73), the
production of grinding tools demands a certain type of rock which is suitable to be
worked, resistant to weathering, and able to be used to process organic and non-organic
materials (Peacock 2013: 2). Hard rocks such as basalt, granite, sandstone and other
suitable stones commonly used for grinding (Peacock 2013: 2) are not naturally located
near every settlement. And as discussed in Dubreil (2001: 76), accessibility to raw
material and tools for stone working is a key factor that impacts grinding tool production
10

within a community. In many cases, the acquisition of these rocks was possible only by
importing them from other areas, where that type of rock was present. This conclusion is
validated by many provenance studies conducted in the Mediterranean area, and, more
specifically for this thesis, the Shkodra region (Antonelli and Lazzarini 2010; Gerke et al.
2006).
Grinding tools have been an essential tool for survival, since they were used
mostly in food production, as is extensively discussed in Peacock (2013: 1), where he
states that bread has been the staple of the European diet from the Neolithic period until
current times. Further, since “bread is made from flour and flour needs a quern or mill to
transform the grain: the quern takes on new significance-two stones rubbing against oneanother become an essential tool which supports life” (Peacock 2013: 1). Therefore, it is
evident that past communities had much to gain by finding means to acquire grinding
tools from long distances. Mobility patterns, artifacts used, and technologies for
producing/acquiring those artifacts are standard aspects of human behavior (Knappett and
Kiriatzi 2016: 5-6). Similarly, Jeske (1989) argues that the study of raw materials,
especially the cost and time that are put into them, could generate valuable information
about human behavior, exchange, technological development and economic systems of
the past (Jeske 1989: 45).
“The types of resources for which an artifact is used play an important role in
determining the raw material selected, the energy invested in tool manufacture, the
artifact’s use life and the discard rates” (Jeske 1989: 35). In this scenario, if the raw
material becomes more expensive to obtain, this aspect will be reflected in the
archaeological record, and can be observed by looking at the raw material and the
11

finished product. The raw material will be well utilized, and there will be less waste
(Jeske 1989: 36). This phenomenon in the archaeological record will be seen by an
increase in artifact standardization (Jeske 1989: 36). This approach is applicable to
grinding tool research because, even though they are found in various archaeological sites
across the Mediterranean, there is still a certain scale of morphological and functional
standardization. Antonelli (2004: 537) asserts that, “grinding tools represent a class of
materials of wide geographical distribution and long diachronic presence, accompanied
by relatively few morphological changes through time.” Similarly, Bevan and Bloxam
(2016: 72) argue that, based on cross-cultural evidence related to stone working, “...we
should expect more persistent patterns of mobility and itinerant lifestyles than in many
other crafts.” Indeed, Thorpe and Thorpe (1993) group such artifacts into just four main
types. Even though Peacock (2013) shows that there are many more varieties of grinding
tools, in general, there is an agreement that the types mentioned by Thorpe and Thorpe
(1993) are more commonly found in the archaeological record, especially in the
Mediterranean area. In other words, there is strong selection for functionally specific
forms irrespective of time, space, or group. One implication is that trade/exchange would
be very difficult, if not impossible, to investigate via morphometric analysis. Hence, the
need for petrographic/chemical analysis.
Trade, exchange, and economic systems in the archaeological literature are often
encapsulated within the world system theory framework. This framework argues for
economic systems that were developed between center and periphery, where the center is
more developed and the initiator for the trade of goods, while the periphery is
underdeveloped and a receiver of goods from the center (Champion 2005: 2). As is
12

discussed in Champion (2005: 2) “the social consequences of long-distance interactions”
among prehistoric and historic communities are formed based on the concept of centers
and peripheries. Related to this, Knappett and Kiriatzi (2016: 11) argue that world system
theory considers exchange as an occurrence that happens only based on a top-down
relationship and not vice-versa. Therefore, to avoid this constraint, they suggest a
combination of world system theory with network analysis, which will help in better
understating interactions, connectivity, and mobility that is not necessarily unidirectional,
from center to periphery (Knappett and Kiriatzi 2016: 10).
Despite its limitations and shortcomings, this theoretical approach has been used
as a framework for many researchers to help them structure archaeological data and
attempt to answer questions related to the development of economic systems and social
interactions through time and space. Although this framework has been useful to many
researchers, for the current study it seemed unreasonable to rely on world systems theory
for various reasons. Some factors that would inhibit the use of the world system theory in
my study are a low sample size, limited research methods, and uncertain archaeological
contextual framework from which the samples derive; factors that are crucial to the world
systems theory and, therefore, in drawing conclusions while using it. However, from
previous archaeological and historical evidence it appears that north Albania and south
Albania were integrated differently within the Mediterranean world-system, especially
during historic times. As Lafe and Galaty (2009: 108) argue “the situation in the north of
Albania is somewhat different than the south” based on trade goods from Italy and
Greece starting from Bronze Age. Furthermore, Lafe and Galaty (2009: 108) state that
the “processes of contact, urbanization, and colonization had a profound impact on
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Albanian settlement and trade”. In this case, this difference should be valid also for the
grinding stone trade.
The first limitation is that the archaeological sample size is small, and therefore
not suitable for quantitative analysis. Also, for this research, it was not possible to obtain
geological samples from possible raw sources that could have been used as quarries
within and near the area of study; it was possible to use only published geological data
about the Shkodra region and its surroundings. Another limitation is due to methods used,
which cannot provide sufficient data to fully meet the provenance postulate, which states
“that sourcing is possible as long as between-source variation exceeds within-source
variation” (Glowacki and Neff 2002: 5). Or, “sourcing is possible as long as there exists
some qualitative or quantitative, chemical or mineralogical difference between natural
sources that exceed the qualitative or quantitative variation within each one” (Glowacki
and Neff 2002: 5). The source(s) where the samples collected by PASH were acquired
cannot be ascertained with certainty. Therefore, it seemed more rational to use Knapp’s
(1990) approach of “negatively defining provenance” (Knapp 1990:129). In other words,
with the data obtainable, it will be possible to infer that the samples cannot have come
from a specific source. In this case, if they do not match with previously sourced samples
from southern Albania, it means that these sources can be excluded as a possible origin
for the Shkodra samples. Moreover, for this research, terms such as trade and exchange
will be used as a possible explanation for the outcome of the petrographic and chemical
analysis of the analyzed samples, and address whether the area under study was a center
or periphery within the Mediterranean region in terms of exchange and trade.
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The theoretical and methodological framework I have chosen allows me to test
whether the grinding stones collected by PASH in northern Albania were imported from
the same areas as those from southern Albania, whether they were produced of local or
non-local raw material and whether there is any standardization in tool typology across
time and space. The result will provide evidence as to whether or not there was a system
of exchange that supplied grinding stones to the Shkodra region, or whether residents
there were self-sufficient in the acquisition of raw materials for grinding stones.
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CHAPTER IV
GEOGRAPHY AND GEOLOGY OF THE SHKODRA REGION
The PASH project took place in the Shkodra region of northern Albania (Figure
1). The area constitutes a special morphogenetic - morphologic unit, with a variety of
ecosystems and landscapes that interact with one another in various ways (Krutaj 1999:
235). The region of Shkodra is divided into two geographical areas, Nënshkodër and
Mbishkodër. The PASH project was mostly focused in the Mbishkodra region apart from
the Gajtan area, which is located in the Nënshkodër area. Of note are Shkodra Lake, the
Mbishkodra Plain, the hydrographic confluence of the Drini and Buna rivers, their
interactions with Shkodra Lake, and their relationship with the Alps in Northeast Albania
(Krutaj 1999: 235). Also, Hoxha (1997) mentions that during historic times, the Buna
served as a connection between the coast and inland Shkodër (Hoxha 1997: 277).
Similarly, the river network consisting of the Vjosa, Seman, and Devoll rivers south of
the Shkodra region in Albania facilitates the connection with Greece, the Balkans, and
the Mediterranean (Prendi 1982: 187). This geographical position of the Shkodra region
has facilitated the movement of people and goods, and the establishment of connections
with other regions within the Mediterranean and Northeast Europe.
The topography and geomorphology of the region represent an integrated
geological and geographical complex, where the lowlands are located entirely in the west,
while the hills and mountains occupy the eastern and northern areas (Berxholi 1999:
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262). Forty-three percent of the region is hilly, with altitudes up to 300 m. Twenty-nine
percent is mountainous, with altitudes up to 1000 m, and the rest of the landscape
represents low-altitude plains (Akademia Shqiptare e Shkencave 1990: 457).
In terms of geological ages, many dominant landscape forms date to the
Quaternary through the current geological stage. Areas north of the study region are
mostly composed of Quaternary alluvial deposits, both proluvial and fluvial, as well as
glacial (Krutaj 1999: 235). Regarding the age of the geological setting, the Shkodra
region is composed of Paleozoic, Mesozoic, and Cenozoic era rocks (Xhomo et al. 2004).
The main types of rocks are basalt, gabbro, diabase, ophiolites, and dacites (Xhomo et al.
2004). Based on archaeological and geological evidence, the Holocene is associated with
a series of cultural groups inhabiting the Shkodra Region (Mazzini et al. 2016: 2). During
the Late-Final Neolithic (3500 BC) and Early Bronze Age (3100-2000 BC) in the
Shkodra region, the first settlements arose (Mazzini et al. 2016: 2). During the Bronze
Age, the construction of hilltop and open settlements and burial mounds became a
common occurrence for the area (Galaty et al., 2014; Mazzini et al. 2016: 2). The
existence of numerous settlements and tumuli was also confirmed by data collected for
the PASH project.
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Figure 1

Map of the Shkodra Region. It shows sites and tracts surveyed by PASH
during the 2010-2014 field seasons. (Credits: Shefqet Lulja).

Over the course of five summer field seasons (2010-2014), PASH intensively
surveyed 2518 tracts covering approximately 16 sq km in the areas of Shkrel and
Shtoj, mapped 175 tumuli, and intensively investigated eight late prehistoric
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archaeological sites: Zagorës and Marshej in Shkrel and Vorfë, Kodër Boks,
Kullaj, Kratul i Madh, Drisht, and Gajtan. (Mazzini et al. 2016: 5)

Additionally, there are other previously known sites located in different parts of
the Shkodra region such as Beltoja, Ganjolla, Belaj, Mokset, Grizha, and Shkodra castle
(Hoxha 1987; Hoxha 2004; Lahi 1988; Lahi 1993; Prendi 1984; Prendi 1987).
Recent geographical data show that the area has a total of 25,000 hours of sun per
year, which has made it possible for people to plant corn, rice, sunflower, olives, and
garlic (Hoti 2004: 5). Even though these data are recent, it can be argued that it would not
have been very different in the past, particularly for the prehistoric and historic periods in
question (Quaternary-present). There were meaningful fluctuations during the Holocene,
however. Aufgebauer et al. (2012) claim, based on sedimentological, geochemical, and
biological evidence collected in Prespa Lake, that the Balkans’ “early and mid-Holocene
sedimentation is characterized by significantly warmer climate conditions, with ice-free
winters, stratification of the water column during summers, increased productivity, and
maximum [expansion] values in trees” (Aufgebauer 2012: 133). Further, Bordon (2009)
notes that the last 1,000 years are marked [pollen record] by the development of
cultivated taxa such as Cerealia-type and Olea sp. (Bordon et al., 2009: 26). Also,
Denèfle et al. (2000) point out that:
Pollen records from Lake Maliq show that in SE Albania human impact on the
natural vegetation began ca. 4,500 BP, when the first indicators of cultivation –

19

rising percentages of Cerealia and Juglans together with Mediterranean species
such as Quercus ilex and Olea spp. appeared (Uncu 2010: 49).
Similarly, Mazzini et al. (2016:1) based on “micro-paleontological study of a
sediment core” collected in Shkodra Lake, the environment in the Shkodra region has
gone through many changes through time as a result of natural and human impact. For
example, Mazzini et al (2016: 9) argue that “roman administration led to changes in local
subsistence behaviours, such as a shift away from pastoralism towards arable farming and
increased sedentarism”. An evidence that is supported by the increase of the presence of
many historic settlements in the Shkodra region.
The Shkodra Plain is part of the northern Mediterranean climate subarea (Hoti
2004: 5). Albania is home to at least 52 endemic and 160 subendemic plants. Plant
diversity is particularly high in Shkodër, where 2,000 vascular plant species have been
identified (Osja 2004: 114). In an archaeological excavation conducted in 1971 in tumuli
of the Boks and Dragoç villages, cereal grain remains were found in the bottom of an
amphora (Osja 2004: 120). Osja (2004: 114) also mentions an ancient rare type of plant,
Polygonium fagophyruin, which was used as a source of cereal grain around Shkodër.
Also, Osja (1998) mentions that carbonated wheat seeds that date to the first and second
centuries BC were found in Shkodra castle, a prehistoric site located south of the PASH
study area (Osja 1998: 311). These data are supported by the presence of grinding tools
found at almost every site in the Shkodra region during the PASH project, but also in
previous excavations in Zagorë, Kratul, and Gajtan (Andrea 1996; Fistani 1983; Islami
and Ceka 1965).
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The Mbishkodra region is composed of lowlands that occupy the northern part of
Shkodra along the eastern shore of Shkodra Lake, having a length of 36 km southeast to
northwest, a width of 4-15 km, and an area of 390 km2. Mbishkodra’s geographic
location in the northern part of the country, with low elevation bordered on the east by
mountains, and proximity to the sea and lake causes a generally mild climate (Akademia
Shqiptare e Shkencave 1990: 457-458). Widespread karst formations in Mbishkodra
create the conditions for a poor hydrographic network and the development of significant
underground drainage. The only real river that flows through the southeast edge of the
Mbishkodra region is the Kir. The main soil type in Mbishkodër is brown meadow soil,
which occupies 53% of the region’s total area. These soils constitute the main agricultural
fields of Mbiskodra (Akademia Shqiptare e Shkencave 1990: 457). They are suitable for
planting tobacco, grain, and other types of plants. Another type of soil is the brown
pasture land that occupies about 16% of the area, situated in the foothills to the northeast.
There are also clay soil types poor in humus and phosphorus, therefore, they are
unsuitable for agriculture and are used for summer grazing. The fields of Shtoj constitute
a special type of soil and are composed of brown pasture lands and have been formed by
the erosion and deposition of organic materials (Akademia Shqiptare e Shkencave 1990:
462). These data show that the region offered suitable environmental requirements for
agriculture, settlements, and socio-economic development. Apparently, these were the
factors that attracted social communities to settle in these territories and to develop their
daily activities. The settlements of Zagora, Mokset, Marshej, Drisht, and the tumuli of
Shkrel and Shtoj are also located in this area. The PASH project’s intensive survey data
show that human activity has been spread throughout other areas, such as Postribë,
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Gruemirë, Vorfë, Bardhaj, Dobraç etc. The density of findings in some areas shows that
this is not due to artifact relocation from natural or human activity, but that there are
archaeological sites that date from the Paleolithic period up to modern times.
The Nëshkodër area, located in the Shkodra lowland, expresses diverse
geomorphological characteristics. This region extends from the bank of the Drin river
(Vau i Dejës-Bunë) to the north, and encompasses the area located between the Kir river
and Guri i Zi village up to the Adriatic seacoast in the southwestern part. The Nënshkodër
area continues to the south to the city of Lezhë, west to the foot of the Hajmeli
Mountains, and east to the Buna river (a distance of 25 km). Its overall surface area is
about 630 km2 (Akademia Shqiptare e Shkencave 1990: 466). Non-uniform shapes
characterize the relief of the Nënshkodër region. Lowlands, fields, and hills cross its
landscape. Guri i Zi, Anamali, Trushit, Bregu i Bunës, and Velipojë are plains located in
this area (Akademia Shqiptare e Shkencave 1990: 467). In contrast to the MbiShkodra
region, the hydrographic network of the Nënshkodër area is very rich with extensive
water reserves. The main rivers are the Drini i Bardhë and Buna, which cross the area of
Nënshkodër. Gray-brown soils are the main soil types of the Nënshkodër plain
(Akademia Shqiptare e Shkencave 1990). Likewise, as in the Mbishkodër region, the
natural vegetation in the Nënshkodër area, in both the lowlands and hills, is sparse
(Akademia Shqiptare e Shkencave 1990: 467). Within this region are located various
archaeological sites that belong to multiple periods, such as Gajtan (Islami and Ceka
1965; Jubani 1972), Ganjollë (Lahi 1993), Shkodra Castle (Hoxha 1987), Beltojë (Lahi
1988), and Belaj (Prendi 1987).
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It is noteworthy to mention that in the Shkodra Region (and the surrounding
areas) there exist igneous rock types that are typically used to produce grinding tools, as
is mentioned in Chapter II. These rock types include: gabbro (Levrushk and Lezhë),
basalt (Lezhë), granite (Levrushk, in the border with Kukës and Fierzë) (Turku et al.
1969), basalt, peridotites, and granodiorites (Castorina 1995; Haklaj and Tashko 2012;
Hoxha and Boullier 1995: 224; Tashko 2012;) as is shown in Figure 2. Areal distances of
some main rock types near to the area of study were obtained using ArcGIS 10.4.1. Based
on the measurements, basalt is found 63.52 km away in Lezhë, far from the area of
research. Gabbro is found in Levrushk, which is 49.79 km away. Granite is found 58.50
km away near the border with Kukës, and at Fierza Lake, which is 35.24 km from the
area of Shkodër. Furthermore, tuff is found 6.76 km from the research area. Additionally,
in the Kir and Drin river beds are found various types of rocks such as basalt, granite,
gabbro, and other sedimentary rocks (Lirim Hoxha, Albanian geologist, personal
communication).
These data suggest that geological rock sources suitable for grinding tool
production are found in relatively close proximity to the Shkodra Region. This proximity
might indicate that the raw materials were exploited to produce grinding tools.
Unfortunately, there are not sufficient data to support this statement. The only studies
done on grinding stones, especially water millstones, are from some ethnographic
research conducted by Përhati (2000) and Osja (1998). Përhati (2000) focused on
millstones in the Shkodra Region dating to Medieval times. In his article, he states that
Ottoman cadastral data show that the use of millstones in Shkodër has been documented
since 1416-1417 (Përhati 2000: 297-298). Additionally, he argues that the Shkodra region
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had many skillful artisans engaged in building water millstones; this tradition presumably
was inherited from the past. Similarly, Osja (1998) did an ethnographic study of
millstones from the Shkodra region and other areas in northern Albania. During his
research, he recorded the presence of 472 millstones located in various regions, including
Shkodra. Also, he mentions that, during the year 1416, each village in Shkodra had its
own millstone. Most of these millstones were located near riverbanks, especially along
the Kir River (Osja 1998: 312). Additionally, he states that rocks for building millstones
came from Lezha or Puka (Osja 1998: 312). Unfortunately, none of the authors mention
either the type of rock used to manufacture these artifacts, or a specific source exploited
for rock procurement. Altogether, this evidence is an indication that past communities
that lived in the Shkodra region might have been able to obtain suitable rocks in nearby
areas and had no need to import them from further afield.
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Figure 2

The map shows the main archaeological sites in the Shkodra region. Also, it
shows the location of igneous and sedimentary rock sources in Shkodra and
surrounding areas. The data about geological rock sources are obtained from
Gjeoportali i Shqipërisë: Autoriteti Shtetëror për Informacionin
Gjeohapësinor “ASIG”. http://geoportal.asig.gov.al. (Credits: Anisa Mara).
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CHAPTER V
ARCHAEOLOGICAL BACKGROUND AND THE STUDY SAMPLE
Human survival has been and is closely related to nature, in a mutually
inseparable, reciprocal relationship, and every human action leaves its footprint on the
landscape. This can be in the form of movable or unmovable objects. Often this is known
as the archaeological record. Landscape itself, as Allen (2017: 45) points out, is:
…the total appearance of the land in a place, district or region: the rocks, soils and
minerals, the shape of the land and the scale of its features, its vegetation and
land-use, the pattern and kinds of settlement, its industrial elements, and even the
general appearance of the sky.
Based on this concept and the environmental data discussed in Chapter IV, the
Shkodra region appears to have met the criteria for being a good living environment. This
assertion is confirmed by the existence of a number of archaeological sites dating from
prehistory to the present. The earliest human traces belong to the Middle Paleolithic,
represented by Gajtani cave, in which was discovered a collection of flint tools. It
continued to be used through the Upper Paleolithic period (Korkuti 2010: 20-21). PASH
also recovered large numbers of Middle and Upper Paleolithic artifacts during the course
of surface survey. Another site is a cave in Egsh, called Shpella e Hudhrës, the “Cave of
Garlic.” Materials surface collected from the cave’s floor by Jubani (1984: 127) belong to
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the Mesolithic period. PASH conducted limited test excavations at Egsh, confirming
Jubani’s identification of a Mesolithic occupation, but also found very late Upper
Paleolithic (Epigravettian) tools (PASH, unpublished field report). Based on the
published literature, and the PASH survey, there is no evidence for an occupation of
Shkodra during the Early and Middle Neolithic periods. Work at Gajtan, however, points
to Late Neolithic and Eneolithic occupations. In contrast, there are a number of
archaeological sites that belong to the Bronze Age, including open and hill fort
settlements and tumuli (burial mounds), some of which continued to be used in
successive periods, increasing in number and geographic extent (Andrea 1996; Jubani
1984; Jubani 1995; Islami and Ceka 1965; Mazzini et al. 2016; Korkuti 2010). Finally,
Mazzini et al. (2016) obtained several cores from Shkodra Lake and found that “human
impact is evident in the distal core from around 1300 cal yrs BP but already from around
2000 cal yrs BP in the proximal core" (Mazzini et al. 2016: 10). This phase corresponds
to the Roman conquest and farming intensification (Mazzini et al. 2016: 10), a fact that
should be related to the need for and use of grinding stones. Accordingly, during the
project, (n=57) grinding stone fragments (hereafter “grinding stones”) were collected
during surveys, site collections, and excavations conducted in different areas and sites in
the Shkodra region. From the macroscopic analysis of the associated artefacts,
particularly pottery, the grinding stones appear to belong to the Prehistoric (120 000-ca
450 BC), Hellenistic (323 BC- 31 BC), Roman (167 BC-395 AD) and Medieval (5001500) periods (Uncu 2015: 54).
Additionally, those specimens that are small, with no visible diagnostic features,
are undefined relative to period and type. Most of the grinding stones collected are gray
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with white, black, or quartz inclusions. Some of the samples have a brown color with
white and black inclusions. Also, there are a few samples with a reddish color. Based on
these properties, the grinding tools were made of granite, basalt, sandstone, pumice,
peridotite and gabbro (Figure 3). The grinding stones vary in terms of size. The surface,
which for some grinding stones is preserved, varies from very coarse to coarse to smooth
(Figure 4). During the project, the grinding stones were recorded as small finds and each
one was labeled with a single code that included the year collected, a unique small find
code, and the collection unit where they were found (i.e. PASH 2010 GT 0528/ Site002/k10 for site collection; PASH 2010 GT 0006/A-004 for survey; and PASH 2010 GT
2903/ Site-011/002/002 for excavation). Only the unique small find code will be used
here (i.e. GT 0528).

Figure 3

Grinding stones collected by the PASH project. In the left is shown a
prehistoric upper stone of a saddle quern made of granite with a coarse
surface; GT 2349 collected by Team I in Tract I 203. The one on the right
shows a prehistoric upper stone of a saddle quern made of peridotite with a
coarse surface; GT 3119 found in Gajtan Site -011/002/005 (Drawing are
made at the scale 1x1, scale units are in cm (Credits: Dylan Karges)
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Figure 4

Various grinding stones collected by the PASH project. Upper left shows
one of the biggest grinding stones that was found during the project. It is a
Classical-Roman undermined type of grinding stone made of basalt with a
very coarse surface; GT 0704 found in Vorfë, Site-003/k19. Upper right
shows probably a lower part of a Roman grinding stone made of coarse
grained granite; GT 2130 found in Zagorë, S-007 during survey. Lower left
shows one of the smallest grinding stones. It is a Prehistoric upper stone of a
saddle quern made of gabbro; GT 3012 found in Tumulus 088, Site -014/T088/Q1B/004. Lower right shows a polished fragment of a bigger grinding
stone, probably of Hellenistic-Roman period made of sandstone with a
smooth surface. GT 2671 found in Zagorë during excavation S-007/002-005
Scale units are in centimeters.

PASH collected grinding stones from the surfaces of six sites and seven survey
areas. A general description of the sites and the surveyed areas and the respective
sample(s) found in each of them is as follows.
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Site 001 (Kratul i Madh)
Kratul i Madh is located near the intersection of the Dragoç and Dukagjin roads.
The site is on top of a rocky hill, with an estimated size of 0.25 ha. Based on the pottery
collected, this site was occupied from the Early Bronze Age until the Roman period. The
hilltop fortified archaeological site of Kratul is located in Boks village, about 6 km from
the city of Shkodër, 143 m above sea level, and only 600 m from the Mes bridge (Fistani
1983: 109). The fortified wall of the settlement is elliptically shaped, about 90 m x 45 m
diameter, built with large, rock blocks (Fistani 1983: 109). The fortified wall is
augmented by one tower and three entrances (Fistani 1983: 109-111). According to
Fistani (1983: 111), the typology of the site is similar to that of Gajtan, except for the
tower and entrances. Fistani states that the site dates back to the Iron Age, but according
to revised dating of the pottery of Gajtan, the site is supposed to date from Bronze Age to
first century AD (Fistani 1983: 113; Hoxha 1987: 74). Lastly, during the excavation,
grinding stone fragments and a blackish oval pestle were found (Fistani 1983: 113).
These tools were used to crush cereal grains and were made of volcanic rocks. These
objects belong to the first century AD (Fistani 1983: 115). During the project a site
surface collection was performed using 20 m x 20 m grid squares, yielding one grinding
stone found in k8, GT 0523; it was only analyzed macroscopically, no thin section was
made for this sample.
Site 002 (Kullaj)
Kullaj is located in the hills above the neighborhood with the same name. The
estimated size of the site is 0.5 ha. The site was surface collected using a 20 x 20 m grid.
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The site was probably a hill fort. The pottery shows evidence of a multi-period
occupation site starting from the Bronze Age and continuing through Classical, Roman
and Medieval times. During the site collection, nine grinding stones were found in k3,
GT 0524, GT 0525; k9, GT 0546; k10, GT 0528; k12, GT 0529 (thin sectioned); k13, GT
0530 (thin sectioned); k14, GT 0532 (thin sectioned); k14, GT 0533; and k14, GT 0534.
Site 003 (Vorfa)
The site of Vorfa is located on top of a limestone hill. The estimated size of the
site is 0.75 ha. The site was surface collected using a 20 x 20 m grid. The site may have
functioned as a hill fort. Pottery collected belongs to Archaic, Classical, Medieval and
Early Modern times. During the site collection, six grinding stones were found in k8, GT
0697; k9, GT 0698; k11, GT 0699; k14, GT 0700 (thin sectioned); k15, GT 0702; and
k19, GT 0704 (thin sectioned).
Site 007 (Kodër Boks)
The site is located on a low hill and was possibly a hill-top settlement. It was test
excavated in 2014. The site was excavated using 1x1 m units, and each unit was divided
into arbitrary levels. Based on the pottery collected, it was occupied for a long time from
the Bronze Age, Archaic, Classical, and Hellenistic periods until Early Modern times.
Four grinding stones were found, three during survey (GT 2128, GT 2129, and GT 2130)
and one during the excavation in Unit 002 Level 005, GT 2671 (thin sectioned).
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Site 011 (Gajtan)
The site of Gajtan is described as a Bronze Age fortified settlement but was also
occupied in earlier and later periods, such as the Hellenistic and Roman periods. Gajtan is
considered to have been the main center during the Bronze Age, and the pottery found
there is similar to much of the pottery found at other archaeological sites. The first
excavation in 1961 unearthed a few grinding stones, a whetstone, and some tools for
decorating and polishing pottery. These tools were probably related to the furnaces for
pottery production that were discovered there (Islami and Ceka 1965: 450).
During the project, the site was systematically surveyed, surface collected, and
test excavated. The site was surface collected using a 20 x 20 m grid, and four 1x1 m and
one 2x1 m test units were dug following arbitrary levels. Besides pottery, loom weights,
animal bones and daub fragments were found. Ten grinding stones were found at the site.
Respectively, four grinding stones were found in Unit 2 Level 001-GT 2748 (thin
sectioned), GT 2749; Unit 2 Level 005-GT 2903 (thin sectioned); and Unit 2 Level 005GT 3119 (thin sectioned). Additionally, at this site six grinding stones were found during
collection in CU 19-GT 3127 (thin sectioned); CU 20-GT 3122, GT 3123, GT 3124, GT
3125 and in CU 21-GT 3128 (thin sectioned).

Site 014 (Tumulus 088)
Tumuli, or burial mounds, are commonly found in Albania with different
architectural features and sizes. In the Shkodra region, especially in Shkrel and Shtoj,
usually they are built mainly of rocks and soil. In general, they have a circular shape
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which was built through time over multiple periods, but they vary in diameter, the
number of burials, and grave goods, as described in Jubani (1995). T088 is located in the
village of Dragoç and represents a type of long-term ritual establishment, used from the
Final Neolithic to the Late Roman period (Mazzini et al. 2016: 5). During the excavation,
the tumulus was divided into four quadrants and then into four subquadrants (e.g.,
Q1B/004) and was excavated in arbitrary 10 cm levels. During the excavation on the
tumulus, pottery was found that spans the Bronze Age until Early Modern times. Also,
some glass beads and animal bones were found there. In the tumulus were found three
grinding stones, one each in Q1B/004, GT 2715, Baulk Q1/Q4, GT 3012 (thin sectioned).
and Q4A/004, GT 2678.
Site 015 (Zagorë)
The site of Zagorë is an open settlement which dates to the Eneolithic period and
continued to be inhabited in later periods. During the first excavation, a complete
grinding stone was found (Andrea 1996) similar to one of the PASH samples, GT 3119
found in Gajtan (Figure 5).
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Figure 5

Grinding tools found in Zagorë during the excavation in 1987. A) Left
represent an upper stone; Right represent a lower stone. Drawings in Andrea
(1996).

PASH conducted test excavations at the site using 1x1 m and 1x2 m units and by
following arbitrary levels. Pottery recovered belongs to multiple periods, from the
Eneolithic through Modern times. Daub fragments, animal bones and a few loom weights
were recovered, along with one grinding stone from Unit 001 Level 006, GT 2747 (thin
sectioned).
PASH surveyed eleven areas recorded under an alphabet letter A-K (Figure 2) but
grinding stones were only found in seven, so only these areas are discussed here. Located
in various parts of the Shkodra region, twenty-two grinding stones were collected by
various teams during the course of field surveys. Additionally, one grinding stone (GT
2830) is an isolated find, not related to any tract. All tracts were surveyed using standard
Mediterranean survey methods. For each tract, surveyors walked at 15-meter intervals
and counted all tile/brick, ceramics, and small finds. The last category, small finds,
included but was not limited to: lithics, iron objects, bones, grinding tools, beads, and
glass. Field walkers were instructed to collect all small finds as well as a sample of
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ceramics of different fabrics that were larger than a thumbnail. Additionally, any
diagnostic sherds, or those with notable markings, indentations, glaze, color, or shape,
were also collected. Every artifact kept was labeled with a unique code, was
macroscopically analyzed, and all the information, including period, was saved to a
database using FileMaker software. For this thesis, the period of other artifacts is relevant
because it was used to date the grinding stones by association. The information provided
below about each team is unpublished data from the PASH project. Survey field reports
were done by Team Leaders and edited by Kailey Rocker.
Team A
Team A surveyed the Shtoj plains, south of the hillfort site Kratul i Madh, S-001
and east of Team C’s zone, near the villages of Boks and Dragoç. Team A surveyed a
total of 241 tracts, covering a total of 1.42 square kilometers. The size of each tract varied
depending on the natural characteristics and features of the landscape. The same method
was used for every surveyed area. Almost all of Team A’s material from the Late Bronze
Age to Late Roman periods was concentrated in the fields near Kratul i Vogël and S-001,
Kratul i Madh. Adjacent tracts A-004 and A-007, where the grinding stones were found,
were located near a tumulus cluster in the fields with Kratul i Vogël. These tracts had the
highest concentration of sherds from the Classical to Hellenistic as well as Roman to Late
Roman periods. Additional material from the Roman, Late Roman, and Late Iron Age
periods was also found in or near those tracts.
Team A collected 329 ceramics from the Late Bronze Age to Late Iron Age,
Classical to Late Hellenistic, Early Roman to Late Roman, Byzantine to Late Medieval,
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and Post Medieval to Modern periods. Regarding small finds, particularly lithics, the
team collected material from the Mesolithic as well as Middle and Upper Paleolithic
periods throughout the zone. Team A collected two grinding stones, GT 0006 (thin
sectioned) in Tract 004 and GT 0017 (thin sectioned) in Tract 007.
Team D
Team D surveyed various areas such as the Medieval-Modern site of Drisht
located on the hilltop of Drisht, including the Acropolis, the remaining fortification walls,
and modern structures located within those walls. Also, the team surveyed the fields
along the Kir River valley and in the Vorfë village area. Team D surveyed a total of 225
tracts, covering a total of 0.75 square kilometers. Team D surveyed and collected the
known Medieval-Modern site of Drisht, finding a high density of Medieval, Late
Medieval, and Post-Medieval to Modern ceramics due to its proximity to functioning
homesteads. Team D identified a Middle and Upper Paleolithic site, S005-Rasek, in
Tracts D-145, 146, and 147, located along the Kir River bank in Rasek village. The team
found a high density of lithics and lithic material from the Middle and Upper Paleolithic
periods.
Team D collected 321 ceramics from the Late Bronze Age, Archaic, Classical,
Late Classical, Hellenistic, Roman, Byzantine, Late Medieval, Post Medieval, Early
Modern, and Modern periods. Most of Team D’s small finds (lithics) were found along
the Kir River, with a high density along the bank northwest of Drisht in the small village
of Rasek. These finds were concentrated in tracts D 145 through D 147 (Site 005-Rasek –
site collected in 2012) and are associated with the Middle and Upper Paleolithic periods.
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Team D collected two grinding stones, GT 0610 in Tract D 020 and GT 0895 in Tract D
179. Also, as mentioned above, Tracts D 145 through D 147 were surface collected, and
five grinding stones were collected: GT 1405 in D-145R/K-1 (thin sectioned); GT 1451
in D-145R/K-1; GT 1597 in D-146.2; GT 1645 in D-146.2R; and GT 1683 in D146.5R.
Team E
Team E surveyed the plains west of Team C’s survey zone. The zone is a vertical
line running north to south, extending from the village of Hysaj in the north to the main
road to Mes in the south. The zone encompasses the areas north and south of the village
of Kullaj.
Team E surveyed a total of 250 tracts, covering a total of 1 square kilometer.
Team E collected 91 ceramics from a few periods, including the Late Roman, Byzantine,
Early Medieval, Post Medieval, Early Modern, and Modern periods. Regarding small
finds, particularly lithics, the team collected material from the Mesolithic as well as
Middle and Upper Paleolithic periods. Team E collected one grinding stone GT 2097 in
Tract E 250 (thin sectioned).
Team F
Team F surveyed the hills and fields east of Team B’s zone, beginning just
southeast of Sites 003-Vorfë and 002-Kullaj and continuing south, southeast of Team D’s
tracts in the settlement of Vorfë to Koder Boks village, where Site 007, Koder Boks, is
located.
Team F surveyed a total of 146 tracts, covering a total of 1.62 square kilometers.
Team F noted 4 clusters of prehistoric ceramics in tracts located south of Team D’s
37

survey zone to S-007 (Koder Boks site). Team F collected 427 ceramics from almost all
periods beginning from Prehistoric to Bronze Age, Archaic to Hellenistic, Roman and
Late Roman, and Medieval to Modern periods. In addition to lithics, many of the team’s
small finds were oxidized rock, possibly iron ore (concentrated within tracts F-101 to
146). Team F collected one grinding stone, GT 0947, in Tract F 009.
Team G
Team G surveyed the neighborhoods of Bardhaj and Bleran villages,
characterized by flat relief. The team also surveyed the hilly area of Bardhaj, which
bounded the survey zone to the south/southeast. Team G surveyed a total of 300 tracts
covering a vast area. Team G collected 338 ceramics from the Prehistoric, Bronze Age,
Roman, Byzantine, Post Medieval, Early Modern, and Modern periods. The Prehistoric,
Bronze Age, and Roman finds appear to be concentrated within Tracts G-290 to G-295,
with two additional Prehistoric ceramics located in Tracts G-250 and G-287.
Regarding small finds, particularly lithics, the team collected material from the
Mesolithic, as well as Middle and Upper Paleolithic periods. Team G identified high
concentrations of lithics in tracts G-009 and G-011, near which was collected one
grinding stone, GT 0933.
Team I
Team I surveyed various areas located in different zones of the Shkodra region.
The team surveyed the terraces northeast of Drisht hilltop (Site-017) along both sides of
the Kir River up to Urë e Shtrenjtë and the fields located in Domën. They also surveyed a
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rock art site in Derraj (S-010) located near Domën, and the Marshej hilltop fort (Site012).
Team I surveyed a total of 227 tracts, covering a total of 0.49 square kilometers.
The team found and surface-collected the open-air site Omaraj (S-009) on the northern
side of the Kir River near the new highway in tract I-066. The team collected a total of 25
lithics associated with various periods, two Early Modern ceramics, and one Early
Bronze Age ceramic. Team I collected 485 ceramics from almost all periods. This
includes the Prehistoric, Archaic to Hellenistic, Roman to Medieval, and Byzantine to
Modern periods. Also, the team collected six pieces of daub (from the Prehistoric Period)
and one loom weight. Regarding small finds, particularly lithics, the team collected 25 in
tract I-066 on the northern side of the Kir River (S-009) associated with various periods.
Regarding small finds, they counted only oxidized rock, possibly iron ore. In Derraj,
Team I collected a few finds from the Early Medieval to Early Modern periods associated
with S-010. Team I collected five grinding stones: GT 2349 in Tract I-203 (thin
sectioned); GT 2558 in Tract I-218; GT 2609 in Tract I-220; GT 2622 in Tract I-219; and
GT 2624 in Tract I-226.
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Team J
Team J surveyed the Prehistoric site of Gajtan (S-011) and its surrounding areas
within the former Gur i Zi municipality. In addition to the hilly landscape of Gajtan, the
zone also included the fields and hills between the neighboring settlements of Guri i Zi,
Rragam, and Renc. Team J surveyed a total of 280 tracts, covering a total of 1.38 square
kilometers.
Team J tract-walked the known site, Gajtan, or S-011. Regarding ceramic finds,
S-011 is associated with the Prehistoric, Early Bronze, Age, Bronze Age, Late Bronze
Age, Classical, Hellenistic, and Roman periods. The Prehistoric to Bronze Age and
Classical to Hellenistic periods were particularly well-represented in the ceramic finds.
Also, the team site collected the site in four 20x20 m squares. Team members collected
the largest concentration of ceramic and small finds here: 3,977 sherds and 28 small
finds. Team J identified the neighboring hilltop of Fashina as a new site, S-013. It had
concentrations of Prehistoric, Classical, Hellenistic, and Roman period ceramics. The site
was especially associated with the Hellenistic period, according to ceramic evidence.
Team J collected 1,222 ceramics from almost all periods. They belong to the
Prehistoric to Iron Age, Classical to Roman, and Medieval and Byzantine to Modern
periods. Regarding small finds, particularly lithics, the team collected material from the
Mesolithic, as well as Middle and Upper Paleolithic periods. Most small finds were
located at S-011 (Gajtan) or in terraced fields. At Gajtan, while the northern,
southeastern, and eastern sections had lithics, more were concentrated in the western
portion near the rock quarry in tracts J-248 and J-249. Team J collected five grinding
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stones: GT 2400 in Tract J-230; GT 2401 in Tract J-230; GT 2455 in Tract J-235; GT
2501 in Tract J-250; and GT 2559 in Tract J-260.
As described above, the major portion of the grinding stones was collected during
survey and site collection and a few during excavation. All the grinding stones collected
were macroscopically analyzed and nineteen were subjected to portable X-Ray
Fluorescence Spectrometer (PXRF) and petrographic analysis.
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CHAPTER VI
IMPLICATIONS OF PREVIOUS REGIONAL SOURCING STUDIES
Apart from a few general archaeological study-reports, there has been no
academic analysis of grinding stones in the Shkodra region; therefore, studies from other
areas were used as supporting literature for my research. They were used as references
for defining, describing, dating, and analyzing the grinding stones. As mentioned in
Chapter III, grinding tools are found very often across space and time in the archeological
record and show few morphological changes (Antonelli et al. 2004: 537). As discussed
by Dubreuil, (2001: 73), functional characteristics of grinding tools are different from
other stone tools because they are used for different purposes such a crushing and
grinding.
Based on morphological and functional characteristics, there are some main types
of grinding stones that are widespread throughout the Mediterranean, including so-called
saddle querns (metates), a type which is a base-paired tool (Runnels et al. 1995: 110;
Thorpe and Thorpe 1993: 265). This type of grinding stone was used during the
Neolithic, Bronze Age, Iron Age, Classical, and Hellenistic periods (Runnels et al. 1995:
110; Thorpe and Thorpe 1993: 265). At the same time, hand-stones were also used. This
type was made from an unmodified stone and was used for a short time (Runnels et al.
1995: 110). Hopper-querns, or the so-called Olynthus mill, were made by a “rectangular
upper stone with a concave center and a slit hopper, rubbed over a rectangular flat lower
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stone” (Thorpe and Thorpe 1993: 265). They first appear in the Archaic period and
continued to be used in Hellenistic and Roman times (Runnels et al. 1995: 110; Thorpe
and Thorpe 1993: 265). Rotary querns were composed of a “perforated circular catillus
resting on or raised above a corresponding circular meta” (Thorpe et al. 1991: 30; Thorpe
and Thorpe 1993: 270). They were first used between the first century B.C. and the first
century A.D., and their use continued through modern times (Runnels et al. 1995: 110;
Thorpe and Thorpe 1993: 271). Pompeian-style mills were composed of “conical metae
and hourglass-shaped catilli” (Thorpe et al. 1991: 30; Thorpe and Thorpe 1993: 271).
They were used from the third century BC through later periods (Thorpe and Thorpe
1993: 271-272). There were also some other grinding stone types, such as rotary olive
mills or crushers, press beds, and weight blocks, used during the Classical period and in
later periods (Runnels et al. 1995:110).
Based on published literature, the main types of rocks used to produce grinding
stones are various igneous and sedimentary rocks such as basalts, granite, andesite,
serpentine, trachytes, leucite, and sedimentary rocks such a sandstone to mention a few
(Antonelli et al. 2004; Antonelli et al. 2014; Antonelli and Lazzarini 2010; Gerke et al.
2006; Gluhak and Schwall 2015; Gluhak and Hofmeister 2008; Lorenzoni et al. 2000;
Thorpe et al. 1991; Thorpe and Thorpe 1993; Kardulias and Runnels 1995; Peacock
1980; Wright 1992). Peacock (1980) argues that the regions that were near volcanic raw
material sources used to produce grinding stones generally exported to areas that were
“devoid of good quality local rocks” (Peacock 1980: 44). "The properties of the raw
material are crucial to the way a grinding tool works" because "the characteristics of the
raw material have a major impact on the efficiency of the tool,” such as “…the quality of
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the finished product, the rate at which the tool wears out and the frequency of
resharpening" (Dubreil 2001: 75). Therefore, the texture of vesicular volcanic rocks, the
efficiency with which they grind, and their resistance to wear has made them a preferred
rock to produce grinding stones, and worth exchanging over long distances (Peacock
1980: 44). Since southern Albania has no raw sources of vesicular lavas (Figure 12),
importing them was one way to provide them, as is shown by Gerke et al. (2006).
Researchers who have studied grinding stones have used various methods to
source them, such as petrography, X-ray Fluorescence, inductively coupled plasma-mass
spectrometry (ICP-MS), Energy Dispersive X-ray fluorescence, optical microscopy, ICPAES/MS spectrometry, and Loss-On-Ignition analysis (Antonelli et al. 2014; Antonelli et
al. 2004; Antonelli and Lazzarini 2010; Gerke et al. 2006; Gluhak and Schwall 2015;
Gluhak and Hofmeister 2008; Lorenzoni et al. 2000; Thorpe et al. 1991; Thorpe and
Thorpe 1993). In these studies, the samples were analyzed for elements and chemical
compounds such as SiO2, TIO2, AL2O3, Fe2O3, MNO, MGO, CAO, NA2O, K2O, P2O,
Ba, Nb, Sr, Rb, U, Th, Pb, Zn, Cu, Ni, Cr, and V (Antonelli et al. 2004; Antonelli et al.
2014; Antonelli and Lazzarini 2010; Gerke et al. 2006; Gluhak and Schwall 2015;
Gluhak and Hofmeister 2008; Lorenzoni et al. 2000; Thorpe et al. 1991; Thorpe and
Thorpe 1993).
Even though the above studies included various areas throughout the
Mediterranean, there are some identified geological regions that served as main centers
for grinding stone production. These sources were exploited from prehistory to later
periods and have supplied grinding stones to different parts of the Mediterranean,
including southern Albania. Considering their geographic affinity with Albania, this
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research will center on those source areas that are located in Greece and Italy. By using
the above-mentioned methods, researchers were able to successfully match their samples
with geological sources. Some of the main identified centers in Greece and Italy are
Mount Etna in Sicily, the Euganean Hills, the Vulsini Volcanic District, SommaVesuvius, Volture, Sardinia, Mulargia, Ustica, Lipari, Nisyros, Melos Iblean Fields,
Santorini, Levant, and the Aeolian Islands (Figure 6) (Antonelli et al. 2004; Antonelli et
al. 2014; Antonelli and Lazzarini 2010; Gerke et al. 2006; Gluhak and Schwall 2015;
Gluhak and Hofmeister 2008; Lorenzoni et al. 2000; Thorpe et al. 1991; Thorpe and
Thorpe 1993).

Figure 6

Map of main raw sources identified in Italy and Greece. Archaeological sites
in Shkodra region are included.
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All of these studies demonstrate that grinding stone production required a certain
type of rock and knowledge related to “...choice of raw material, changes in tool shape,
processing techniques, and ‘chaînes opératoires’” (Dubreuil, 2001: 74). In the
Mediterranean area, they were produced mainly at centers located in Greece and Italy,
especially during historic times. Accordingly, grinding stones are suitable material to do
provenance studies in archaeological contexts and to provide reliable evidence about
socio-economic developments and exchange networks among various social groups, in
this case groups located in Albania, Greece, and Italy. However, for Albania, there is
only one study focused on sourcing grinding stones. It was done by Gerke et al. (2006),
who analyzed grinding stones that were dated to Hellenistic, Roman, Medieval and
Ottoman periods and collected at two main sites, Apollonia and Butrint, located in
southern Albania. Apollonia and Butrint were both founded as Greek colonies and were
later conquered by Romans, for whom they served as important commercial centers
(Gerke et al. 2006: 136-139).
Unfortunately, evidence about the trade of grinding stones found in Albania is
limited, but previous studies of pottery, coins, fibulae, pins, amber, and weapons imply
an established trade network between Greece, Italy, south Albania and more limited with
north Albania beginning as early as the Bronze Age and continuing in later periods
(Bakhuizen 1986; Gerke et al. 2006; Gjongecaj 1986; Hoxha 1997; Islami 1972; Lahi
2005; Lahi 1992; Korkuti 1985; Mano 1995; Picard 2013; Kurti 2012; Sestieri and
Schiavo 1974). Particularly, for the Shkodra region, based on similarities in pottery,
researchers discuss exchange patterns between multi-period sites such as Zagora and
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Gajtan with other parts of Albania and Central Europe (Andrea 1996; Islami and Ceka
1965; Jubani 1984; Jubani 1995).
It is noteworthy that Lahi (1992) argues that fragments of first and second century
BC oil and wine transport amphorae found in the Shkodra region are very similar to those
found in the Mediterranean, especially Brindisi, Italy and parts of southern Albania, but
not in Apollonia or Butrint (Lahi 1992: 101-107). Also, the author claims, based on their
characteristics, that few of these amphorae seem to have been imported from Spain or
Rhodes (Greece) (Lahi 1992: 112-113). Similarly, Hoxha (1997), by looking at terra
sigilata pottery from the IV-VII centuries found in the Shkodra region, concludes that
they are similar to those found in the Eastern Mediterranean, especially in Cyprus and
Fokea, Greece and Butrint, Albania (Hoxha 1997: 269-270). Furthermore, Lahi (1995)
examined terra sigilata dated from the second century BC to first century AD found in the
Shkodra region near the Drin River. He argues that these fragments came from the
Apennine Peninsula, particularly from Pizza and Arezzo and the Padania Plain in
northern Italy (Lahi 1995: 174, 191). He does not mention if this type of pottery is also
found in southern Albania.
Of interest are the data that come from studies of coins. Gjongecaj (1985)
analyzed the use of coins from the VI-I centuries BC. The author argues that during the
VI century BC, only a few coins produced in Athens or Corcyra are found in Albania,
and they were used only in Apollonia and Dyrrah (Gjongecaj 1985: 145). But the use and
the distribution of coins intensified with time. Gjongecaj (1985) argues that later in time
more coins coming from the Aegean area, the Adriatic coast, and Macedonia spread
throughout all Albania (Gjongecaj 1985: 146-148). Additionally, the author argues that
47

coins in Albania during this time came from three main regions; Greece, Magna Grecia,
and Macedonia (Gjongecaj 1985: 148). Particularly, the coins found in the Shkodra
region came from Athens, Greece, and Rhegium in Italy (Gjongecaj 1985: 148).
Additionally, Islami (1972) argues that during the III century, Shkodra became the main
center of the Illyrian state, corresponding to modern-day Albania, and it started to
produce its own coins (Islami 1972: 355).
As described above, previous research shows that there is evidence of trade and
exchange between the Shkodra region and other areas in the Mediterranean. These
studies relied predominantly on stylistic similarities, therefore, this study implemented
scientific methods to directly test if there is evidence for grinding stone exchange, too, as
was the case for southern Albania (Gerke et al. 2006). Chemical and mineralogical
analysis accurately pinpoints source areas for grinding stones and allows us to
“provenance artifacts to their sources” (Thorpe et al. 1991: 27). This statement is
supported by various provenance studies where chemical and mineralogical analysis
helped to source grinding stones from different areas and explain their movements across
the Mediterranean (Antonelly and Lazzarini 2010; Antonelly et al. 2014; Gerke et al.
2006; Gluhak and Shwall 2015). The current study, by combining chemical and
petrographic analysis of the grinding stones of various periods collected in the Shkodra
region, provides proxy evidence for determining whether residents of the Shkodra region
imported grinding stones or produced them locally.
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CHAPTER VII
RESEARCH METHODS
Macroscopic analysis
For this research, a macroscopic analysis was done for all the grinding stones
collected by PASH. A macroscopic analysis is a necessary first step needed to
contextualize the petrographic and chemical data. Also, it helps to test the research
questions related to distribution in time and space of the grinding stones under study.
Moreover, the results of the macroscopic analysis were used to determine which grinding
stones were subjected to PXRF and petrographic analysis. Based on macroscopic results,
the sample selection for PXRF and petrography aimed to include a representative sample
that included specimens from diverse types of rocks, periods and sites.
The macroscopic examination of each grinding stone was done with the naked eye
and incorporated two main descriptions. One was focused on the sample as a grinding
tool, and the other on the sample as a natural rock. The first one was focused on
describing functional characteristics such as type, surface texture, metric dimensions, and
any other notable characteristics. The surface was rated on a scale from smooth to very
coarse based on how it feels to the thumb. Dimensions such as length, width and
thickness were taken using calipers. These dimensions were after scatter plotted to a
diagram to see if there is a pattern among the size of the grinding stones versus rock type,
sites and time period.
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Furthermore, these features were used to determine the period of manufacture/use
of the grinding stones. Another indicator employed to determine a general date for the
samples was the date of associated assemblages, especially pottery found in the same
context with the grinding stones. All the data collected from the macroscopic analysis
were stored in a table and included a picture(s) for each grinding stone, as shown in
Appendix A.
The second macroscopic analysis was done based on methods described in An
Introduction to the Study of Rocks in Thin Section by Howell Williams, Francis J. Turner
and Charles Gilbert (1982). This analysis focused on determining the type of rock, its
texture, and color. Texture was described based on grain size, shape, and roundness.
Grains were measured with calipers and classified based on average grain size as follows:
fine, if average diameter of individual grains is 1 mm or less; medium, 1 mm-3 mm; and
coarse, >3 mm. Color was described based on the grains’ color for analysis of the rock as
a geological sample. In this scenario, if the rock was composed of mainly black grains, it
was defined as dark. In contrast, if the rock was composed of mainly white grains, it was
defined as light (Table 1). In contrast, for analysis of samples as modified tools, general
colors were used such as gray, brown or reddish.
Based on Howell et al. (1982) there are numerous types of rocks that occur
naturally in various parts of the world. Many of them would be suitable for the
production of grinding stones. These rocks differ from each other based on their
formation, texture, and chemical composition, to mention a few variables. But for this
research, they were classified only into broad rock types such as basalt, granite, gabbro,
pumice, peridotite, and sandstone, since this range provides enough evidence to conclude
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if specimens are similar to or different from those from southern Albania, comparison of
which is the focus of this research.
As discussed in Chapter VIII, the macroscopic analysis provided evidence
sufficient for defining the various grinding stone and rock types used and their
distribution through time and space within the Shkodra region related to one of the
questions that the current study aimed to test.
The main limitations of macroscopic description are human error and the
confounding effects of weathering. To reduce error, the rock type identification was
confirmed by PXRF and petrographic data, but chemical and petrographic analyses were
conducted only for nineteen specimens that were chosen as a representative sample based
on the macroscopic results. In terms of dating, samples were assigned only to a relative
chronology. Tool identification was limited to broad types. Any individual sample was
assigned to one of the types mentioned in Chapter VI, but only when it had some
preserved feature(s) that helped to identify it, such a rounded rim or overall artifact shape
and size. In most cases, they were the lower or the upper stone of the type known as a
saddle quern. Even though macroscopic analysis is prone to some limitations and errors,
these did not affect the results overly much.
Portable X-Ray Fluorescence Spectrometer (PXRF)
After the macroscopic analysis was complete, nineteen samples from various
periods and sites were analyzed by Billy Wilemon, a graduate student in the Department
of Anthropology and Middle Eastern Cultures, using the Cobb Institute’s portable X-ray
Fluorescence spectrometer (PXRF). As Shugar et al. (2013: 17) note, "XRF is used for
elemental analysis/materials characterization purposes." It is useful for answering
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analytical questions, such as what the surface of an object is made of, or whether a
particular element is present in that object (Shugar et al. 2013: 25). Therefore, PXRF is a
suitable method when doing sourcing studies, with the goal of understanding trade and
exchange of material objects (Ferguson 2013: 401). PXRF works better on homogenous
objects, but it has been successful also with heterogenous materials, such as geological
outcrops (Potts et al. 2005). When analyzing heterogenous objects, as is the case in this
study, there are some factors that might affect the results of PXRF. Potts et al. (2005)
have summarized four main limitations. First, the area analyzed might not represent the
bulk mineralogy of the sample, especially when analyzing medium and coarse-grained
rocks. Second, surface irregularities can alter results, because the operation of the PXRF
requires a flat surface. Third, weathering and pre- and post-depositional contamination
may affect the sample. And fourth, PXRF responses are limited to superficial layers
(Potts et al. 2005: 8). To minimize these errors when analyzing the samples, they were
prewashed, and the analyzer was set on the flattest area of the rock. Also, a few samples
were analyzed in different areas and the results were averaged to see if they would differ
significantly from each other, which they did not.
The PXRF was calibrated two ways for the grinding stone analyses. For the
“light” elements (Mg, Al, Si, P, S, K, Ca, Ba, Ti, V, Cr, Mn, and Fe), the calibration is
selected internally in the analyzer software. The vacuum pump was used, and no filter
was used. For the “heavy” elements (Ca, Ba, Ti, V, Cr, Mn, Fe, Ni, Cu, Zn, Th, Rb, V,
Sr, Y, Zr, Nb, and Mo), again the calibration was selected internally in the analyzer
software. The vacuum pump was not used, and a filter was inserted into the analyzer
head. The above “light” and “heavy” element calibrations are a subset of the “Mudrock”
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calibration that has been developed by the maker of the PXRF. Each sample was placed
on the analyzer head, taking care to completely cover the analyzer “eye”. Data readings
were taken over the course of 120 seconds. The instrument was connected to a computer
with proprietary software that is particular to each spectrometer. Internal software
deconstructs the spectrum into a series of values indicative of the amount present of each
of the above elements. This is purely an elemental analysis; no amounts of reacted
oxides, halides, salts, etc., are taken into consideration. Data from each sample analysis
were stored in an Excel spreadsheet. The PXRF results were then compared to published
data (Gerke et al. 2006). Gerke et al. (2006) used X-ray Fluorescence and Loss-OnIgnition analysis, which operate differently from PXRF. For the PXRF analysis, the
numbers are considered count-rates per channel and are relative to each other. Each
number is a measure of an element's peak height compared to another. That's one reason
a rock analyzed by one machine cannot be measured by another and be compared
meaningfully. The pure elements are measured (not as oxides or halides) and the numbers
are presented in "relative intensities”; therefore, the samples could not be directly
compared except in terms of ratios of various elements.
Petrographic Analysis
As described by Stoltman (2015: 8), “petrography is a venerable geological
technique that provides reliable identifications of minerals and rocks.” Petrography as a
technique is used often in provenance studies, especially for ceramics. Petrography can
be used to source clays and pottery (Day 2005, Stoltman 2016; Tykot 2004; Whitebread
1995), but also grinding stones (Antonelly et al. 2014; Antonelly and Lorenzoni 2010;
Lorenzoni et al. 2000; Peacock 1980). Considering the success of petrographic analysis in
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provenance studies, it was reasonable to use it to analyze my samples, as the main goal of
this research is to source the grinding stones.
After the macroscopic and PXRF analyses, nineteen samples were sent to the
Spectrum Petrographics laboratory (www.petrography.com) to be thin sectioned. The size
of each thin section was the standard (27 x 46 mm), and each was embedded in clear
resin, mounted with acrylic to Na-silicate glass, given a standard lapping with 18 µm
abrasive, and was ground to 30 µm final thickness. Thin sections were qualitatively
analyzed using an Omano OM349P Series Polarization Microscope at x10 magnification.
For each thin section, pictures were taken at x4 magnification in plain and cross-polarized
light. This work was performed at the Robert C. Dunnell Laboratory for Archaeometry
and Artifact Conservation, Cobb Institute, Department of Anthropology and Middle
Eastern Cultures, Mississippi State University. Qualitative analysis (mineral
identification) was conducted at the Geoscience Department Laboratory at MSU using a
Nikon Eclipse E 400 Pol Microscope at x4 and x10 magnification. The qualitative
analysis and later rock identification were done based on the Thin-section petrography of
stone and ceramic cultural material, by Chandra L. Reedy (2008). Textural analysis
techniques and information about the characteristics of minerals were obtained through
books such as Atlas of rock-forming minerals in thin section, by W. S. MacKenzie and C.
Guilford (1980). Additionally, the thin sections were directly compared with thin sections
of grinding stones collected in southern Albania, particularly from Apollonia and Butrint.
The samples were not quantitively analyzed because of the small size of the thinsectioned samples and the lack of comparative geological samples from the area of the
study. Therefore, a quantitative analysis would not have provided any additional evidence
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for hypothesis testing. In cases where larger samples are available, quantitative analysis is
very useful and help to discriminate between rocks and match them with possible raw
material sources.
Based on the chemical and petrographic characterization of the samples, it was
possible to identify the rock type and determine if the PASH samples matched those from
southern Albania. The combination of macro- and microscopic analyses provided reliable
data that helped to identify the rock type, time period, tool type and possible raw material
sources of grinding stones collected during the PASH project in the Shkodra region of
northern Albania.
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CHAPTER VIII
RESULTS
Macroscopic analysis was performed on all grinding stones collected by PASH.
The qualitative data obtained include a general description of the specimens, type
assignment, time period, and metric data (Appendix A and table 1). In the Shkodra
region, the main type seems to be the so-called saddle quern. They were present at all
sites, for example, GT 0523 at Site 001, Kratul i Madh; GT 0524, GT 0525, GT 0529; GT
0532, and GT 0533, at Site 002, Kullaj; GT 0697, GT 0698, GT 0699, GT 0700, and GT
0704, at Site 003, Vorfë; GT 2128, GT 2129; GT 2130, and GT 2671 at Site 007, Kodër
Boks; GT 2748, GT 2749, GT 2903, GT 3119, GT 3122, GT 3123, GT 3124, GT 3125,
and GT 3128 at Site 011, Gajtan; GT 2715 and GT 3012 at Site 014, Tumulus 088, and
GT 2747 at Site 015, Zagorë; from their morphological characteristics, the above
specimens appear to be fragments of upper or lower stones of saddle querns. Also, this
type was found in the surveyed areas such as GT 0017 at Tract A-007; GT 0611 at Tract
D-020; GT 1450 at Tract D-145R/K-1, GT 1451 at Tract D-145R/K-1, GT 1683 at Tract
D146.5R; GT 2349 at Tract I-203; GT 2609 at Tract I-220, GT 2622 at Tract 219, and
GT 2622 at Tract-226; GT 2401 at Tract J-230, GT 2455 at Tract J-235, and GT 2501 at
J-250, and GT 2830, an isolated find. One sample, GT 0006 found in Tract A-004,
appears to be a whetstone. Some samples were very fragmented and weathered and had
no preserved features, therefore, they were recorded as undefined types. These include
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GT 0528, GT 0530, GT 0534, and GT 0546 at Site-002, GT 0702 at Site-003, GT 0895 at
Tract D-179, GT 0967 at Tract F-009, GT 2097 at Tract E-250, GT 0933 at Tract G-010,
GT 1597 at Tract D-146.2, GT 1645 at Tract D-146.2R; GT 2400 at Tract J-230, and GT
2559 at Tract J-260; GT 2558 at Tract I-216; GT 3127 at Site 011; GT 2747 and GT 2715
at Site -014. The evidence strongly suggests that the main type of grinding stone used in
the Shkodra region was a two-paired grinding tool, the saddle quern, which, as mentioned
in Chapter VI, was used during prehistoric and historic times (Runnels et al. 1995: 110;
Thorpe and Thorpe 1993: 265), which was also the case for PASH samples. Usually there
was little modification, such as creating a round rim and a flat surface to grind. Since the
use wear of the grinding tool was not the focus of this study, the analysis was limited to
only surface properties. Dubreuil and Savage (2014) have conducted an experimental
study regarding the use wear of various rocks to see how the surface reacts depending on
the material being ground. They argue use-wear “on ground stone tools informs us not
only of the last stage of utilization, but also, when traces are preserved, of a wider range
of utilization phases, including manufacture, hafting, and manipulation” (Dubreuil and
Savage 2014: 142). However, use wear was not the focus of the current study since it
relies mainly on experiments (Dubreuil and Savage 2014: 151), therefore, the analysis
was limited only to defining the working surface based on how it feels to the thumb.
Hence, here, the working surface varied from smooth, to coarse, slightly coarse, and very
coarse. As shown by many studies the abrasive capability of a rock is a “…prerequisite
for processing cereals” (Delgado-Raack et al. 2009: 1824). This statement is valid also
for the Shkodra samples. The predominant working surface varied from coarse to very
coarse, 37 samples in total.
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However, considering the valuable information that use wear provides it is
important that in the future the samples be subjected to use wear and residue analysis.
As shown in Table 1 and Figure 7 the dimensions of samples were highly
variable, ranging from 27.3x16.7x8.8 mm (GT 2130) to 1.3x2.1x1.3 mm (GT 0895). As
shown in the scatter plot in Figure 7 there is no observable relationship between rock type
and metric dimensions, although it can be noted that basalt has larger dimensions
compared to the other rock types. This fact might be related to its durability to wear and
weathering as was shown by many studies mentioned in this work. Also, as is shown in
the scatter plot granite rocks are spread out and have the biggest dimensions variability
which might be due to the fact that they compose the most common rock type used in the
Shkodra region or to the fact that it was used to the maximum extent possible since the
procurement of it might have had a higher cost compared to sandstone and pumice,
which, as mentioned in Chapter IV, could be found in river beds near the Shkodra region.
Similarly, based on analysis of metric dimensions there is low standardization across sites
and time as shown in Table 1 and Figures 8 and 9.
Based on their highly variable size, it is likely that grinding stones from the
Shkodra region had a low standardization in terms of dimensions. This might be related
to the workability of the rock or the material(s) being ground. Obviously, dimensions
have changed due to pre and post-depositional factors but considering that all the samples
have gone through the same processes, the changes would have affected them in the same
way.
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Therefore, these results can be considered evidence that there were low levels of
standardization in terms of rock type and size across sites and time for the grinding stones
collected by the PASH project. However, as shown in the scatter plot in Figure 8 there is
some patterning among the metric dimensions and sites. All the samples collected near to
the survey areas that have gone through agricultural alterations such as Team A, E, G,
and F appear to have smaller sizes compared to samples collected in survey areas such as
Team I and archaeological sites located in hills in pastoral lands that have not gone
through agricultural alterations over time. In other words, the changes in shape and size
of the samples found in archaeological and upper areas might be due to usage and not
weathering over time. Unfortunately, for the current study there is insufficient evidence
to support this and it would require further morphological, use-wear and experimental
studies to test this hypothesis.
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Scatter plot of rock types versus metric dimensions; width vs thickness.
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Scatter plot of sites versus metric dimensions; width vs thickness.
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Scatter plot of dominant period versus metric dimensions; width vs
thickness.

The pottery collected in previous excavations and during the PASH project shows
evidence of multi-period occupation at sites in the Shkodra region starting from
Prehistory and continuing into Hellenistic, Roman and Medieval times. Consequently,
considering that the pottery assemblages were used to date the grinding stones, related to
period, the macroscopic analysis showed that the samples collected in various sites and
areas of Shkodra region date from Prehistory, Hellenistic, Roman and Late Medieval
times (See Table 1 and Appendix A). Additionally, since the sites have been occupied for
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multiple periods and the morphological features are not reliable for dating since types
have been used in various periods, as mentioned in Chapter VI, for some samples it was
impossible to define them to a period, therefore, they were defined as used in broader
ranges such as Prehistoric-Roman.
As shown in Table 1, macroscopic analysis indicates that grinding stones
collected by PASH were made of six distinct rocks that were distributed across sites and
time. Granite was the main rock used to produce grinding tools in the Shkodra region.
Thirty-five samples were made of various kinds of granite. Generally, the texture of the
rock varied from very coarse, coarse, to medium, with many irregular sub-angular grains;
and color varied from light to dark. Granite was used as raw material for grinding tool
manufacture during the Prehistoric, Hellenistic, Roman and Mediaeval periods, and was
found in all the sites and in almost all the survey areas (Table 1).
The second most-used rock was basalt. The texture of the rock varied from fine to
medium grained, and specimens were mostly of dark color, with a few light-colored
samples (Table 1). Five samples were made of basalt, a material used during the
Prehistoric, Hellenistic, and Roman periods. Samples made of basalt were found at Site
007, Kodër Boks, Site 011, Gajtan and in Tract J 250. Sandstone and pumice were two
other types of rocks that were used to produce grinding stones in the Shkodra region.
Respectively, four samples were made of dark-colored fine, coarse and very coarsegrained sandstones. Sandstone was used from Prehistory to Roman times and was found
at Site 003, Vorfa, Site 007, Kodër Boks, and at Site 014, Tumulus 088. Three samples
were made of light-colored fine, medium, and coarse-grained pumice, two were used
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during Prehistory and were found at Site 002, Kullaj, and one used during the HellenisticRoman period was found at Tract A-004.
Furthermore, two samples were made of dark-colored, coarse-grained peridotite,
used during Prehistoric and Roman times and found at Site 011, Gajtan. Moreover, one
sample was made of dark-colored, coarse-grained gabbro used during prehistory and
found at Site 014, Tumulus 088 (Table 1). Additionally, five samples were undefined due
to weathering; since they are only a few samples this did not overly affect the general
results. The results of the macroscopic examination were confirmed by petrographic
analysis during which all the above-mentioned rock identifications were verified.
Macroscopic examination showed no pattern in raw material use across sites and
time. In other words, there was not a preferred raw material for a site or a respective
period, but they all were used in all periods and found in all sites and survey areas. In this
case, it can be argued that in the Shkodra region that there is no change in raw material
selection in terms of rock type since granite as the most used rock was used in all the
periods and sites under study. Also, there is use of various rock types through time and
space.
However, these results should be taken with caution for several reasons.
Macroscopic examination is prone to error due to human mistakes. Poorly defined
contexts, uneven sample sizes for each site, and the use of relative chronologies may have
played a role. An independent way to see whether there are any spatial or temporal
patterns in the selection of raw materials for grinding stone production and use is
petrographic and chemical analysis.
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GT
0533

GT
0532

GT
0530

GT
0529

GT
0528

GT
0525

GT
0524

Site001/
k-8
Site002/
k13

GT
0523

Texture

Coarse, irregular sub angular
equidimensional black and
white granules
Medium, irregular
equidimensional sub angular
white, reddish and black
grains and quartz.
Site- Medium, irregular
002/ equidimensional sub angular
k3
white, light brown and black
grains, quartz and mica.
Site- Coarse, irregular sub angular
002/ equidimensional black and
k10
white granules
Site- Coarse, many black and
002/ white equidimensional sub
k12
angular granules, few black
elongate sub angular grains.
Site- Coarse, many brown, white
002/- and black equidimensional
k13
sub angular granules.
Site- Fine, very porous
002/
k14
Site- Coarse, small rounded
002/ equidimensional black and
k14
white granules.

CU

Prehistoric
(?)

Prehistoric
(?)

Hellenistic
-Roman

Hellenistic
-Roman

RomanMedieval

HellenisticRoman

HellenisticRoman

Dominant
period
HellenisticRoman

Pumice

Pumice

Granite

Granite

Granite

Granite

Granite

Rock
type
Granite

Saddle
quern

Saddle
quern

Undefine
d

Saddle
quern (?)

Undefined

Saddlequern (?)

Saddlequern (?)

Saddlequern

Typology

Light

Light

Light

Light

Dark

Light

Light

Light

Color

Coarse,
porous

Slightly
coarse

Very
coarse

Smooth

Coarse

Coarse

Smooth

Coarse

Surface

8.3

5.6

6.3

9.5

10.3

11.1

8.1

7.5

4.8

3.6

6

10.7

11

6.7

5

4.3

2.5

3.6

4

9

4.7

Length Width Thickness
(cm)
(cm)
(cm)
15
5
9.4

Results of macroscopic analysis. The samples that are bolded were subjected to PXRF and petrography.

ID

Table 1
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Site003/
k8
Site003/
k9
Site003/
k11
Site003/
k14

Site003/
k15

GT
0697

GT
0702

GT
0700

GT
0699

GT
0698

GT
0546

Site002/
k14
Site002/
k9

GT
0534
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Coarse, irregular sub angular
equidimensional black and
white granules
Medium, many
equidimensional sub angular
white granules, many black
and white angular quartz
grains.
Coarse, many
equidimensional sub angular
white and black granules.
Fine, sub angular rounded
grains black and white grains,
few quartz and mica.
Coarse, irregular sub angular
equidimensional black and
white granules
Medium, many
equidimensional sub angular
black, brown and white
granules.
Medium, regular rounded
equidimensional white and
light brown grains.
Undefined

Roman

Roman

HellenisticRoman

HellenisticRoman

Prehistoric
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Undefine
d

Granite

Granite
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e
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Granite
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Undefined
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Saddle
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Saddle
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Undefined
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Dark
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Very
coarse
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Coarse
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Coarse

Smooth

Coarse

7

11.2

10.2

8.7

14

3

13

7.3

9.3

6.6

4.2

15

4.4

8.2

5.3

5.4

4.3

10.3

8

2.1

7

GT
2903

GT
2749

GT
2748

GT
2671

GT
2130

GT
2129

GT
2128

GT
0704

Medium, many
equidimensional sub angular
white granules, many black
and white angular grains.
S-007 Fine, many equidimensional
irregular sub angular black
and white grains.
S-007 Coarse, small sub angular
equidimensional black and
white granules and mica.
S-007 Very coarse, irregular sub
angular equidimensional
black and white granules.
SFine, many mica and fine
007/ black granules.
002005
Site - Medium, many
011/ equidimensional sub angular
002/ black and white granules.
001
Site - Fine with mica
011/
002/
001
Site - Fine, rounded black and
011/ white grains. Mica
002/
002

Site003/
k19
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Prehistoric

Prehistoric

Prehistoric

Prehistoric
Hellenistic

Prehistoric
-Hellenistic

Prehistoric
-Hellenistic

Prehistoric
-Hellenistic

Hellenistic
-Roman
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and
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e
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2.9

8.8

8.5
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002/
005
Site 011/
CU20
Site 011/
CU20
Site 011/
CU20
Site 011/
CU20

GT
3119
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Coarse, irregular sub angular
equidimensional white and
black grains
Medium, irregular
equidimensional sub angular
white and black grains
Medium, sub angular
elongated black grain (quartz
(?). Few red grains.
Medium, many
equidimensional sub angular
black, brown and white
granules. Many micas. Few
elongated sub angular grains.
Coarse, many
equidimensional sub angular
black granules and many sub
angular quartz grains
Fine, sandstone (?), many
mica and fine white grains.

Coarse, many
equidimensional sub angular
black granules

Prehistoric
-Roman

Prehistoric
-Roman

Prehistoric
-Roman

Prehistoric
-Roman
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088/
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4
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014/
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004
Site015/
001/
006
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Coarse, many equidimensional sub
angular white and black granules,
many micas.

Coarse, many black and white
equidimensional sub angular
grains.

Coarse, irregular sub angular
equidimensional black and white
granules

Medium, irregular equidimensional
sub angular white and black grains

Prehistoric

Prehistoric

Prehistoric

PrehistoricRoman

Granite

Gabbro

Granite

Granite

Undefined

Saddle
quern,
upper stone

Undefined
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quern

Dark

Dark

Dark

Dark

Coarse

Smooth

Coarse

Coarse

4.3

5

7.1
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4

4.1

4.8

12.7

1.2

2

6.1

4.7

GT
1597

GT 1451

GT 1450

GT 0895

GT 0611

GT 0017

GT 0006

Medium, irregular small and
medium brown and light
equidimensional sub angular
granules, many small and
few large holes in both sides.
AMedium, irregular small and
007 medium black and white
equidimensional sub angular
granules.
DCoarse, irregular sub angular
020 equidimensional black and
white granules
DMedium, irregular
179 equidimensional sub angular
white and black grains,
quartz and mica.
DMedium, many black and
125 white quartz grains, many
R/K- equidimensional sub angular
1
black and white granules.
DMedium, irregular
125 equidimensional sub angular
R/K- white and black grains
1
DMedium, irregular
146. equidimensional sub angular
2
white and black grains

A004
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Prehistoric

Prehistoric

Prehistoric

RomanMedieval

RomanMedieval

HellenisticRoman

HellenisticRoman

Granite

Granite

Granite

Granite

Granite

Granite

Pumice

Saddle
quern

Saddle
quern

Saddle
quern

Saddle
quern
(?)
Undefin
ed

Saddle
quern

Whetst
one

Light

Dark

Dark

Light

Dark

Dark

Light

Smooth

Smooth

Smooth

Smooth

Coarse

Smooth

Coarse

2.7

4.3

4.8

1.3

7.8

4.6

9.6

2.3

2.3

3.1

2.1

4.9

4.5

5

1.4

4.9

3.1

1.3

3.7

3.3

2

J230

J230

J235

GT
2401

GT
2455

E250

GT
2097

GT
2400

F009

GT
0947

G010

D14
6.5R

GT
1683

GT
0933

D146.
2R

GT
1645
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Medium, regular rounded
equidimensional black grains.
Few irregular sub angular
white grains
Medium, irregular
equidimensional sub angular
white and black grains
Medium, many black
equidimensional sub angular
granules
Medium, many
equidimensional sub angular
black, brown and white
granules.
Medium, irregular
equidimensional sub angular
white and black grains
Coarse, irregular sub angular
equidimensional black and
white granules. Mica.
Medium, irregular
equidimensional sub angular
white and black grains. Few
red grains.
Coarse, irregular sub angular
equidimensional black and
white granules
HellenisticRoman

HellenisticRoman

HellenisticRoman

RomanMedieval

Late
RomanMedieval

Prehistoric
-Roman

Prehistoric

Prehistoric

Granite

Granite

Granite
(?)

Undefine
d

Granite

Granite

Granite

Granite

Saddle
quern

Saddle
quern

Undefined

Undefined

Undefine
d

Undefine
d

Saddle
quern

Saddle
quern

Light

Light

Dark

Dark

Dark

Dark

Light

Light

Smooth

Coarse

Coarse

Smooth

Smooth

Very
coarse

Coarse

Smooth

10.5

7

7.9

3

8.5

2.8

5.4

5

5

6

10.5

2

5.6

1.5

4.1

5.7

5.7

7.2

3.8

1.6

2.1

1.1

2.1

3

I-219

I22
6

Str
ay
fin
d

GT 2624

GT 2830

I-218

GT 2558

GT 2622

I-203

GT 2349

I-220

J-260

GT 2559

GT 2609

J-250

GT 2501
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Coarse, irregular sub
angular equidimensional
white and black grains.
Probably some quartz.
Coarse, many black
equidimensional sub
angular granules, many
white equidimensional
sub angular quartz grains.
Coarse, irregular sub
angular equidimensional
black and white granules
Coarse, irregular sub
angular equidimensional
black and white granules
and mica.
Coarse, irregular sub
angular equidimensional
black and white granules
Medium, irregular
equidimensional sub angular
white and black grains and
mica.
Fine, few sub angular
elongate granules, many sub
angular equidimensional
black and white grains

Fine

Undefined

HellenisticRoman

HellenisticRoman

HellenisticRoman

HellenisticRoman

Prehistoric

HellenisticRoman
HellenisticRoman

Granite

Granite

Granite

Granite

Undefine
d

Granite

Granite
(?)

Basalt (?)

Saddle
quern

Saddle
quern

Saddle
quern

Saddle
quern

Undefined

Saddle
quern,
upper
stone

Saddle
quern
Undefined

Dark

Light

Light

Light

Light

Dark

Light

Light

Smooth

Coarse

Coarse

Coarse

Coarse

Coarse

Coarse

Coarse

16

11.5

15.2

5

6.2

7.3

12.6

6.5

13

14

15

4.2

4.6

7.3

6.5

8.3

9.4

5.3

4.7

3

8

2.8

5.6

6.8

As mentioned in Chapter VII, nineteen samples were subjected to PXRF and
petrographic analysis, therefore, the results discussed in this part of this chapter are
related only to these samples. As discussed in Chapter VII it was not possible to directly
compare PASH samples with those from southern Albania. Consequently, the
comparison was made based on Ba/Sr and Si/K ratios. This approach reduces variation by
normalizing data obtained via different instrumentation, by different researchers, etc.
Each individual value for Barium, Strontium, Silica, and Potassium for each PASH
sample tested and each sample from Gerke et al. (2006) was plugged into an Excel sheet,
and ratios were calculated (Table 1). The ratios were then scatter plotted to determine
whether PASH samples match with samples from Butrint and Apolonia, southern Albania
(Figure 10). Additionally, ratios were done for other elements obtained using the PXRF’S
obsidian calibration and the result was the same, hence, here only the initial Ba/Sr and
Si/K ratios are presented (Table 2).
Based on chemical results, it appears that rocks collected during the PASH project
in northern Albania do not match those collected in southern Albania. Interestingly, even
the same type of rock, such as basalt, did not group with those collected in southern
Albania. As is shown in Figure 10, there are three major groups of rocks. The first group
is composed of samples collected at Apollonia and Butrint, which were sourced as
coming from Mount Etna and Iblean Fields (Sicily) (Gerke et al. 2006: 144). The second
group is composed of samples collected at Butrint. These samples were sourced as
coming from Melos, Greece (Gerke et al. 2006). The third group is composed of PASH
samples, which do not match with those coming from Butrint and Apollonia.
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Additionally, the samples from Butrint and Apollonia were texturally and mineralogically
classified as basalt (Gerke et al. 2006: 140). In contrast, the PASH samples were
classified as granite, basalt, sandstone, pumice, peridotite and gabbro (Table 1).

Table 2

Chemical data for Barium, Strontium, Silicon and Potassium obtained by XRay Fluorescence for Apolonia and Butrint samples and by PXRF for PASH
samples. This table also includes ratios of Ba/Sr and Si/K for each sample.
Samples coded with GT are PASH samples, SF come from Apolonia; BUT
and DIA come from Butrint.
Sr

Ratio
BA/Sr

Si

K

Ratio
Si/K

Sample Id

Ba

GT0529

3.303125 40.97976 0.080604 156.4126 17.02407 9.187732

GT0700

2.220042 38.95567 0.056989 248.8806 18.97159 13.11859

GT0704

2.900563 93.31203 0.031085 114.8951 80.91936 1.419871

GT0530

4.648269 64.91168 0.071609 87.4641

GT0017

2.373609 42.22406 0.056215 439.8067 21.19701 20.74852

GT0532

5.778704 38.65731 0.149485 181.9365 32.77371 5.551292

GT0947

2.950295 42.05111 0.07016

GT1450

3.468028 43.53687 0.079657 246.3516 33.75464 7.298304

GT2747

7.610112 47.28855 0.160929 191.4345 46.28236 4.13623

GT2097

4.002123 41.65078 0.096088 257.6771 42.43291 6.072578

GT3127

2.477002 34.3453

GT2671

3.256286 46.66719 0.069777 262.554

GT0006

2.729497 39.88572 0.068433 336.2747 16.87631 19.92584

GT2349

2.480934 34.28514 0.072362 286.5509 25.59721 11.19461

21.78403 4.015056

121.6351 37.63253 3.232181

0.072121 77.20693 5.829714 13.24369
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30.73699 8.541955

Table 2 (continued)
GT3119

3.28327

35.627

0.092157 92.46322 8.144254 11.35318

GT3128

9.306048 48.56354 0.191626 143.8294 51.91992 2.770215

GT2748

4.275662 41.08886 0.104059 284.8326 27.14814 10.49179

GT3012

4.271163 44.72447 0.095499 116.1607 15.02978 7.728699

GT2903

8.302613 87.88711 0.094469 213.4811 72.77707 2.933357

SF0012

733

1051

0.697431 50.02

1.54

32.48052

SF0388

749

1226

0.61093

1.6

32.175

SF0418

59

209

0.282297 52.42

0.86

60.95349

SF0421

812

1228

0.661238 51.47

1.73

29.75145

SF1504

830

1237

0.670978 51.37

1.72

29.86628

SF2619

73

82

0.890244 52.2

1.18

44.23729

SF3028

817

1254

0.651515 51.33

1.64

31.29878

SF3029

848

1212

0.69967

51.56

1.79

28.80447

SF3039

846

1195

0.70795

51.45

1.73

29.73988

SF3063

880

1160

0.758621 51.81

1.89

27.4127

SF3064

831

1187

0.700084 51.24

1.78

28.78652

SF3882

852

1212

0.70297

51.92

1.82

28.52747

SF3883

860

1206

0.713101 51.67

1.63

31.69939

SF3884

883

1204

0.733389 51.32

1.74

29.49425

SF3885

829

1203

0.689111 51.66

1.65

31.30909

SF3886

827

1227

0.674002 51.65

1.64

31.4939

SF0627

138

245

0.563265 54.85

1.26

43.53175

SF4012

234

467

0.501071 56.08

1.36

41.23529
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Table 2 (continued)
SF4063

524

749

0.699599 62.46

3.72

16.79032

SF4065

568

718

0.791086 62.46

3.69

16.92683

SF406

590

722

0.817175 62.39

3.78

16.50529

BUTUNSTRAT 743

1043

0.712368 49.96

1.42

35.1831

BUT022397

690

1222

0.564648 51.13

1.42

36.00704

BUT02471

818

1168

0.700342 51.4

1.58

32.53165

BUT022460

1419

701

2.024251 64.31

3.61

17.8144

BUT032744

1402

787

1.781449 57.67

3.06

18.84641

BUT032759

1373

708

1.939266 64.05

3.62

17.69337

BUT032878

717

1006

0.712724 50.09

1.36

36.83088

BUT035337

1358

709

1.915374 61.39

2.76

22.24275

BUT03F3/2

143

208

0.6875

55.22

1.29

42.8062

DIA010216

278

235

1.182979 59.58

2.02

29.49505
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•

Apolonia

+ Butrint
▪

Figure 10

PASH

Scatterplot diagram includes Ba/Sr and Si/K ratios from PASH samples
versus Ba/Sr and Si/K ratios from Butrint and Apolonia samples.
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Petrographic analysis was performed for nineteen samples collected by the PASH
project and seventeen samples collected at Butrint and Apollonia. The petrographic
analysis of Butrint and Apollonia samples confirmed the results shown in Gerke et al.
(2006). The grinding stones collected in southern Albania were all made of basalt (Figure
11) that was imported from Greece and Italy. As is shown in Figure 11 the basalt from
Apolonia and Butrint appear to be different from those from PASH in terms of mineral
concentration. This evidence combined with the chemical results (they did not group
together in the scatter plot) indicates that these samples come from different origins even
though they are the same type of rock. Besides the valuable archaeological information,
this result is important also for methodological implications. This study showed that it is
possible to compare data collected from two different methods and obtain reliable
evidence.
Published data shows that southern Albania lacks the presence of basalt or any
type of rock suitable for grinding tool production, as is shown in Figure 12, therefore, the
only way to obtain these indispensable raw materials was by importing it from elsewhere,
in this case, Greece, and Italy.
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Figure 11

The figure represents three microphotographs of samples made of basalt. In
the upper picture is represented a sample from Apolonia, SF 0012, the
middle picture represents a sample from Butrint, BUT 2878, and the bottom
picture represents a sample from PASH GT 0704 Images in the left are taken
in plain polarized and images in the right are taken in cross polarized light.
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Figure 12

This map represents the presence of various rocks in Albania. It is evident
that southern Albania lacks the presence of any type of rock suitable for
grinding tool production. In contrast, in northern Albania these types of
rocks occur naturally. The data about geological rock sources are obtained
from Gjeoportali i Shqipërisë: Autoriteti Shtetëror për Informacionin
Gjeohapësinor “ASIG”. http://geoportal.asig.gov.al. (Credits: Anisa Mara).

In contrast, PASH samples were of six distinct types of rocks (Tables 1 and 3),
the main one being granite (Figure 13). Various type of granites, such as fine, medium
and coarse-grained granite were used (Table 1). Based on published literature, granite
found in the Shkodra region is very similar to that found in Lëvrushk. As Turku et al.
(1969) argue, the main components of the Lëvrushk granites are biotite, with mediumsized quartz and feldspars (Turku et al. 1969: 71). Biotite is visible as grayish and shiny
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flakes (Turku et al. 1969: 71). Additionally, the experiments done by Turku et al. (1969)
show that the Lëvrushku granites have high durability, are easily workable, and are
suitable for domestic use (Turku et al. 1969: 81). Some PASH grinding stones (Table 1)
were made of sandstone (Figure 14), basalt (Figure 15), pumice (Figure 16), and gabbro
(Figure 17). As shown in the map in Figure 12, these types of rocks are found in the
vicinity of the Shkodra region, but unfortunately there is no additional published
literature regarding their mineralogical and textural composition, therefore, for this
research they are considered as a possible origin for samples under study only, primarily
because of their proximity. Interestingly, the PASH project collected a few samples made
of peridotite (Figure 18 and Table 1). During my research, I have not encountered any
published literature that mentions the use of a peridotite rock to produce grinding tools,
but the coarse-grained nature of this igneous rock, and its proximity to the Shkodra
region, might have been the reasons why it was used for grinding tools. On a side note,
peridotite rock was present in some prehistoric pottery collected by the PASH project
(Anisa Mara, unpublished thesis data). These sherds were both found at Site 011 at
Gajtan, a multi-period settlement known as a place for pottery production during
prehistoric times. This fact is supported by the presence of a few furnaces found in
previous excavations (Islami and Ceka 1965: 450). Because peridotite is very coarse and
not very appropriate for grinding food, it was likely used to crush temper for pottery. As
Shepard (1956) mentions, mortars sometimes were used to crush tempers (Shepard 1956:
51), a practice that could result in residual mortar bits being incorporated into vessel
pastes.
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As shown in Figures 2 and 9, all these types of rock are present in the surrounding
areas of the Shkodra region; therefore, presumably some of these areas might have been
exploited as quarries for grinding tool production during the past. As mentioned earlier,
the Lëvrushku granites are suitable for domestic use. Furthermore, as Osja (1998) argues,
during Medieval times the rock for millstones production was brought from Lezha, which
probably refers to basalt since it is found there.

Figure 13

The figure represents specimen GT 0700 found at Site-003/k14. It is a
saddle quern (?) of Roman date. It is made of a medium-grained granite
consisting mainly of quartz and biotite mica. For this and all subsequent
petrographic images, pictures are in plain (PPL) (left) and cross polarized
(XPL) light (right) at x4 time magnification lens using a OPTIX CAM
camera with a x0.5 magnification (scale is 0.17 mm).

Figure 14

The figure represents specimen GT 2671 found at S-007/002-005. It is an
undefined type of Hellenistic-Roman date. It is made of a fine-grained
sandstone consisting mainly of quartz and a few feldspars.
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Figure 15

The figure represents specimen GT 0704 found at Site-003/k14. It is an
undefined type of Hellenistic-Roman date. It is made of a fine-grained basalt
consisting mainly of plagioclase, feldspars and opaque minerals.

Figure 16

The figure represents specimen GT 0006 found at Tract A-004. It is a
whetstone of Hellenistic-Roman date. It is made of a fine-grained pumice
consisting mainly of rounded vesicles and black magnetite.

Figure 17

The figure represents specimen GT 3012 found at Site -014/T-088/Q1B/004
It is a saddle quern, upper stone of Prehistoric date. It is made of a coarsegrained gabbro consisting mainly of plagioclase feldspar and olivine.
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Figure 18

The figure represents specimen GT 3127 found at Site -011/CU19. It is an
undefined type of grinding stone of Prehistoric date. It is made of a coarsegrained peridotite consisting mainly of olivine and serpentinite.

Macroscopic and microscopic analysis showed that there is high variability in raw
material use, there is no standardization in metric dimensions, and the same rocks were
used through time and space. The archaeological implications of these results will be
discussed in the following chapter.
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CHAPTER IX
DISCUSSION AND CONCLUSIONS
The primary focus of this thesis was 1) to test, using macroscopic examination,
chemical and petrographic analysis, and published literature, whether grinding stones
collected by the PASH project were locally made and not imported from Italy or Greece
(areas that supplied southern Albania with grinding stones); 2) test whether there were
changes in raw material selection for grinding stone production through time and among
sites; and 3) test whether southern Albania and northern Albania had similar or distinct
trade partners.
Macroscopic analysis was used to contextualize the samples and see if there was
any difference in grinding stone distribution across time and space. Hence, 57 grinding
stones from seven multi-component sites and seven survey areas collected during
excavation, grid-squared collection and systematic survey by the Shkodra Archaeological
Project in northern Albania were subjected to macroscopic analysis to document rock
type, typology, and time period for each sample. As presented in Chapter VIII, PASH
samples have a variability in the raw material used, since they were made of six distinct
rock types. Macroscopic results were confirmed by qualitative petrographic analysis,
which also showed that grinding stones collected by the PASH project were made of six
distinct rocks; the most commonly used was granite, which was used in Prehistory,
Hellenistic, Roman and Medieval times. This rock type was followed in abundance by
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basalt, sandstone, pumice, peridotite, and gabbro, as was shown in Chapter VII.
Therefore, it can be argued that there were no essential changes in the selection of raw
materials for grinding stones and in their production through time and among sites.
Granite, basalt, pumice, and peridotite were used in all periods and were distributed
across the entire region.
The use of various rocks at the same time and at the same site may represent
different grinding technologies depending on the material(s) being ground, but there is no
strong evidence to support this idea. As presented in Chapter VII, nineteen representative
saddle quern specimens dating from the Prehistoric, Hellenistic-Roman, and Medieval
periods collected from Site 002, Site 003, Site 007, Site 011, Site 014, and Site 015, and
specimens collected during a survey by Teams A, D, E, F, I and J, were subjected to
Portable X-Ray Fluorescence Spectrometer (PXRF) analysis to determine elemental
concentration results, which were then compared with published data acquired by Gerke
et al. (2006) using Ba/Sr and Si/K ratios. By this means, samples that would group
together in scatterplots are likely to come from the same place of origin. As presented in
Chapter VIII, the results show that none of the PASH samples grouped with those from
Apollonia or Butrint, which were imported from Mount Etna and Iblean Fields (Sicily)
and Melos, Greece. Based on Knapp’s (1990) approach of negatively defining
provenance, these sources can be excluded as the possible origin points for PASH
samples. Therefore, it could be implied that PASH samples are either made of local
material or were imported from other quarries in Italy or Greece, or elsewhere.
Unfortunately, I was not able to obtain samples from possible rock sources from the
Shkodra region and surrounding areas and compare them with the archaeological objects;
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therefore, I could not directly meet the provenance postulate. But evidence presented in
this thesis strongly suggests that PASH samples were made of local material. As Jeske
(1989) argues, if obtaining an object required high energy and high cost, we would see a
standardization in the artifact and a more intensive use of the raw material. As shown by
Gerke et al. (2006) the samples from southern Albania are of Greek and Italian origin,
therefore, it is reasonable to assume they were imported at a high cost because of the long
distance and the prerequisite of a means of transportation necessary for exchange to
happen (Gosselain 2016). Additionally, Apollonia and Butrint had the means and a more
favorite geographical position compare to north Albania since the former are closer to the
sea and the Greek and Roman presence was more substantial in contrast with north
Albania. This statement was proved to be true also by Erina Baci during her thesis work.
Baci did a settlement pattern analysis and concluded that there can be noted a significant
larger number of sites in south Albania compared to north Albania, especially after Greek
colonization of Apollonia in VI century BC. She concluded also that this was due to a
greater interaction between south in contrast to the North with Greece and later with
Rome (Erina Baci, unpublished thesis).
Also, as shown by Gerke et al. (2006) Apollonia and Butrint samples were all
made of basalt. In other words, there is standardization in the raw material used in
southern Albania. In contrast, petrographic analysis showed that PASH samples were
made of six distinct rocks, some of which are not very suitable for long-term use, such as
sandstone and pumice, which wear quickly. Therefore, these results can be considered as
evidence that implies that there was low standardization in terms of rock type and size
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across sites and time for the grinding stones collected by PASH project which was one of
the question posed by the current study.
An experimental study done by Delgado-Raack et al. (2009), in which they
analyzed the mechanical properties of various megalithic rocks such as basalt, gabbro,
sandstone, etc., to test "the degree of efficiency of rocks, in relation to the processing of
cereals" (Delgado-Raack et al. 2009: 1824). They concluded that basalt had the highest
"ability to withstand frictional processes and to maintain [its] mechanical properties
relatively unaltered” (Delgado-Raack et al. 2009: 1829). This conclusion is consonant
with "the organization of the production and distribution over long distances of basalt
quern-stones during the Roman Empire” (Delgado-Raack et al. 2009: 1830).
Furthermore, Delgado-Rack et al. (2009) state that a “series of quarries supplied the
entire Mediterranean with industrial-type mills, operated by donkeys or slaves" (DelgadoRaack et al. 2009: 1830), including southern Albania, as was shown by Gerke et al.
(2006). This has been verified by the many sourcing studies mentioned in Chapter VI,
where many southern archaeological samples were shown to be of Italian origin (Figure
4). Moreover, Apollonia and Butrint samples all are made of basalt consisting mainly of
plagioclase and olivine minerals.
Conversely, the PASH samples are made of granite, sandstone, pumice, basalt,
gabbro, and peridotite. In other words, in the Shkodra region there is high variability and
a low standardization in the raw material used for grinding stone production, which might
indicate that raw material selection was not influenced by the quality of the rock, but by
other factors. As discussed by Delgado-Raack et al. (2009):
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Low standardization of the raw materials could correspond to the availability of
sufficient labor force for grinding and/or a low economic importance of cereal
processing, probably reflecting the preferred forms of subsistence production and
eating habits (Delgado-Raack et al. 2009: 1830).
Unfortunately, there are insufficient data to reliably inform on group size or
subsistence forms in the study area in the past, apart from a few works discussed in
Chapters IV and V. Delgado-Raack et al.’s (2009) statement that such “variability
of…selected raw materials reflects that the societies did not take into account criteria
pertaining to productivity” (Delgado-Raack et al. 2009: 1830) is nonetheless pertinent
here. More information on plant use in the study area would be useful for further
pursuing this idea.
As discussed in Chapter IV and shown in Figure 12, southern Albania and
northern Albania have different geological settings, especially in the availability of rock
types. The samples analyzed by Gerke et al. (2006) were collected near areas where rocks
suitable for grinding tool production do not occur naturally. Hence, a lack of the raw
material must have been one of the main factors driving the need to import them from
elsewhere, since grinding tools were an indispensable object to sustain life (Peacock
2013). In contrast, all grinding stones collected by PASH were made of rocks that
naturally occur in proximity to the Shkodra region, therefore, it is likely these areas were
used as quarries during the past, especially the area of Lëvrushk for granite and gabbro,
Lezha for basalt, and the Kir and Drin river beds for other types of rocks. However, it is
interesting that southern Albania did not export grinding stones from Northern Albania.
This might be due to the fact that Gerke et al. (2006) collected their samples at sites that
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founded by Greek and later fell under the Roman Empire and maintained the
relationships with their founders. Another reason might be related to the fact that it is
more feasible to transport objects by the sea routes than by land routes. Reniere et al.
(2016: 404) it can be argued that “natural constraints such as relief and hydrography
played a role in the distribution patterns.”
As discussed in Chapter III, some selective factors that condition the exchange of
goods among various groups are accessibility to raw materials, group size, acquisition
cost, and energy expenditure (Bevan and Bloxam 2016; McGuire 1995; Morley 2007;
Jeske 1989). Also, as Gosselain (2016) argues, the existence of means that aid the process
of trade of goods is a prerequisite for exchange to happen. Accordingly, as shown in
Chapter VI, inhabitants of the Shkodra region imported amphorae that served as
containers for goods from Italy, Greece, and Spain during historic times. In other words,
inhabitants of the Shkodra region fulfilled the above-mentioned prerequisite, since an
exchange network existed between the region and other areas of the Mediterranean.
However, as shown by the current study, they seemingly did not import grinding stones
since chemical, petrographic, geological, and ethnographic data strongly suggest that
such tools were made of local material.
Consequently, it can be concluded that the presence in northern Albania and the
absence in Southern Albania of suitable raw material for grinding tool manufacture was
the main selective factor influencing the import of grinding tools from Italy and Greece.
However, the current study did not produce data sufficient to infer that southern Albania
and northern Albania were culturally distinct in the past, but it provided reliable evidence
to infer that north and south Albania had different trade partners and were integrated
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differently within the Mediterranean-trade system, especially during Greek and Roman
times. However, further, sourcing studies can help better to understand the position of
Shkodra region in the Mediterranean and include samples from the settlement which
served as the main center within the region, the Shkodra castle.
In closing, this study demonstrates that by combining macroscopic and
microscopic analyses, accurate and reliable data can be obtained that help in
understanding the distribution in time and across space of grinding stones. Also, it
provided data sufficient to conclude that the Shkodra region was self-sufficient in
grinding stone production throughout time and space, unlike southern Albania, where
residents relied on trade from Italy and Greece to obtain these needed tools. Additionally,
this research will serve as a starting point for further morphological, functional, use wear,
and sourcing studies related to grinding stones in northern Albania in particular and for
all of Albania in general.
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A grinding stone fragment that
preserves both surfaces and a
small part of its rim. Both
surfaces are smooth. Appears to
have been disc shaped with a
thinner rim than the center part.
It is coarse grained with many
small and relatively large sized
inclusions of different colors:
gray, brown, white. The lower
stone of a saddle quern.
Fragment of a brown, porous
grinding stone with many
reddish, black and white
participles. Portions of rim and
surface are preserved. The
surface is smooth. It appears to
have been disc shaped with a
thinner rim than center. It has
small quartz inclusions.
Probably the lower stone of a
saddle quern.

Site
001
/k-8

Site
002
/k1
3

GT
0523

GT
0524

Macroscopic description

CU

Macroscopic analysis of grinding stones.

Sam
ple
ID

Table 3

HellenisticRoman

HellenisticRoman

Dominant
period (s)

Picture(s)

8.1

15

Length
(cm)

6.7

5.0

Width
(cm)

4.7

9.4

Thickn
ess
(cm)

105

GT
0528

GT
0525

Site002/k
10

Site002/k
3

Table 3 (continued).

The fragment preserves a
small part of the surface and
is composed of a stone with
small rocks with assorted
colors including white
(quartz), brown, and gray.
The surface is coarse. Very
damaged. Undefined
typology.

The fragment preserves a
small part of the surface and
the rounded rim and is
composed of a rock with
small inclusions with assorted
colors including white
(quartz), brown, gray etc.
Probably a saddle quern.

RomanMedieval

Hellenistic
-Roman

10.3

11.1

10.7

11

4.0

9.0

106

Site002/k
12

Site002/k13

GT
0529

GT
0530

Table 3 (continued).

It preserves a plain and
porous surface. It has a brown
color with many white and
black inclusions. Very coarse.
Very irregular and damaged.
Undefined typology.

It consists of a rock with
many small white and brown,
gray and black participles. It
preserves a small part of the
plain smooth surface. The
general color is reddishbrown. Probably a saddle
quern.
Hellenistic
-Roman

Hellenistic
-Roman

6.3

9.5

3.6

6.0

2.5

3.6
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Site002/k
14

Site002/k
14

GT
0532

GT
0533

Table 3 (continued).

This fragment is a made of a
pumice rock with medium
porosity and many black and
white participles. A smooth
plain surface is preserved on
one side and a part of a
rounded rim. It seems to have
had a discoidal shape. The
upper part of a saddle quern.

It is a fragment of a light
pumice with an average
porosity. It preserves a
smooth plain surface. It has a
light brown color and an
irregular shape. Probably the
upper part of a saddle quern.

Prehistoric

Prehistoric
(?)

8.3

5.6

7.5

4.8

5

4.3

108

A fragment of average size, it
preserves both surfaces and a
part of the rim. Seems that it
had a disc form with a rim
thinner than its center. It has
many small and relatively
large-sized inclusions with
assorted colors: gray, brown,
and white (quartz). Undefined
typology.
Small fragment of a grinding
stone or whetstone with a
brown color and a porous
surface. It has many small
black and white participles. It
preserves a part of its rounded
rim. Very fragmented.
Undefined typology.

Site002/k
14

Site002/k
9

GT
0534

GT
0546

Table 3 (continued).

Prehistoric
(?)

Hellenistic
- Roman

3.0

13

4.4

8.2

2.1

7

109

One-fifth of a light brown,
very porous discoidal
grinding stone. It has many
large and small inclusions. It
thins from center to edge. The
flat surface is preserved but it
is damaged and very coarse.
Also, it preserves a part of the
rounded rim. The lower part
of a saddle quern.
Small fragment of a reddishbrown manual grinding stone.
A small portion of the
grinding surface and the
rounded rim is preserved. It
has small quartz, mica, white
and black inclusions.
Probably the lower part of a
saddle quern.

Site003/k
8

Site003/k
9

GT
0697

GT
0698

Table 3 (continued).

Hellenistic
-Roman

Hellenistic
-Roman

8.7

14

4.2

15

10.3

8.0

110

One-third of a brown, porous
grinding stone fragment.
Small white, gray and brown
inclusions. It preserves a part
of its flat surface and the
rounded rim. The surface is
damaged. It seems to have
had a discoidal shape. The
upper part of a saddle quern.
Porous grinding stone, it
preserves a small portion of
the grinding surface and the
rounded rim. Small inclusions
of gray, white and brown
color. Probably the upper part
of a saddle quern.

Site003/k
11

Site003/k
14

GT
0699

GT
0700

Table 3 (continued).

Roman

Roman

4.1

10.2

4.0

6.6

2.2

4.3

111

Only small portion of the
object is preserved. It has
many light brown inclusions.
Manual grinding stone but no
features. It has an irregular
shape, very coarse and
damaged. Undefined
typology.

A grinding stone with a light
gray color; it preserves a part
of a rounded rim and a part of
one surface. The surface is
coarse in one side and
damaged and irregular in the
other side. Probably it had a
pseudo-circular shape. The
lower stone of a saddle quern.

Site003/k
15

Site003/k
19

GT
0702

GT
0704

Table 3 (continued).

Hellenistic
-Roman

Undefined

20.3

7.0

14.5

7.3

8.5

5.3

112

GT
2128

S-007

Table 3 (continued).
It has an irregular shape with Prehistoric
rounded rim in one side. It has many black participles. It
Hellenistic
preserves a plain, flat and
smooth surface in one side.
The surface looks like it is
consumed by a grinding
process. It has an irregular
shape, but it preserves a
rounded rim in one side.
Probably the lower stone of a
saddle quern.

26

25

9.0

113

S-007

S-007

GT
2129

GT
2130

Table 3 (continued).

A quarter of the object is
preserved. It has a plain
surface and a rounded rim.
The surface is slightly coarse.
Many inclusions with white,
brown, and gray color.
Probably the lower stone of a
saddle quern.

Prehistoric
Hellenistic

A manual grinding stone
Prehistoric
fragment with black and white inclusions. A portion of the
Hellenistic
grinding smooth and surface
is preserved. Probably the
lower stone of a saddle quern.

27.3

11

16.7

5.9

8.8

8.5

114

GT
2748

GT
2671

Site 011/0
02/00
1

S007/0
02005

Table 3 (continued).

Two different grinding stone
fragments but with the same
material, black with white
inclusions. Each of them
preserves a small part of the
grinding surface. The surface
is smooth. One has a concave
shape. Probably a saddle
quern.

Prehistoric

A brown fragment with low
Prehistoric
porosity (very fine particles;
mica), and with fine quartz
Hellenistic
inclusions. A smooth, lustrous
grinding surface is partially
preserved. It belongs to the
outer part of the grinding
stone and it is the rim part. It
appears to belong to a bigger
grinding tool. Probably the
lower stone of a saddle quern.
14

7.4

5

5.9

6.5

2.9

115

Site 011/0
02/00
1

Site 011/0
02/00
2

GT
2749

GT
2903

Table 3 (continued).

Two grinding stone
fragments. It is brown with
many small quartz inclusions.
The second is like the first. A
small part of its smooth and
flat surface is preserved.
Probably parts of a saddle
quern.

Prehistoric

Manual grinding stone
Prehistoric
fragment of medium size. Part
of its rim and both surfaces
are preserved. One surface is
flat and the other is convex.
Both surfaces are smooth. It
has a light gray color. Saddle
quern.
10.3

9.1

10.1

6.7

7.0

4.4

116

Site 011/0
02/00
5

Site 011/C
U20

GT
3119

GT
3122

Table 3 (continued).

A fragment of a grinding
stone with many medium
white and black inclusions. It
preserves a rounded part of
the rim. It preserves a part of
its flat and smooth surfaces.
One of the surfaces is
weathered from the uses. The
lower stone of saddle quern.

A complete manual grinding
stone. Reddish brown with
small black inclusions visible
on the surface. Its lower
surface is flattened from the
usage. Both surfaces are
coarse. The upper stone of
saddle quern.
Prehistoric
-Roman

Prehistoric

15

7.7

8.4

6.9

6.0

3.55

117

A fragment of a grinding
stone with a brown color with
many white and black
inclusions. It preserves a part
of the rounded rim and a part
of the flat and smooth surface
in one side. The upper part of
the grinding stone. Saddle
quern.
A fragment of a manual
grinding stone. Its outer rim is
partially preserved. Its upper
surface is curved, and the
lower surface is flat. Both
surfaces are smooth. The
stone of a saddle quern.

Site 011/C
U20

Site 011/C
U20

GT
3123

GT
3124

Table 3 (continued).

Prehistoric
-Roman

Prehistoric
-Roman

12.5

9.0

5.0

13

6.3

4.5

118

A fragment of a manual
grinding tool. It preserves a
smooth and flat upper surface
near the rim and a part of the
rounded rim. It is brown with
gray and white crystalline
inclusions and few fine quartz
particles. Probably the lower
stone of a saddle quern.
A small fragment of a manual
grinding stone. Only a small
portion of the curved grinding
surface is preserved. It is
brown with many quartz
inclusions. The surface is
very coarse. Very damaged.
Undefined typology.

Site 011/C
U20

Site 011/C
U19

GT
3125

GT
3127

Table 3 (continued).

Prehistoric
-Roman

Prehistoric
-Roman

9.3

12.8

6.6

5.2

3.5

9.3

119

Site 011/C
U21

Site 014/T088/Q
4A/00
4

GT
3128

GT
2678

Table 3 (continued).

Fragment from a grinding
stone which preserves only a
part of the flat and smooth
surface. It preserves also a
part of the rounded rim. It is
brown with white, gray, and
brown inclusions. Saddle
quern.

A fragment of a grinding
stone. Many white and black
inclusions. It preserves a part
of the flat and coarse surface.
Probably the upper stone of a
saddle quern.

Prehistoric
-Roman

Prehistoric
-Roman

10.2

7.0

12.7

6.1

4.7

2.5

120

A small grinding stone
fragment composed with
many white inclusions. A
coarse, flat grinding surface is
preserved. Very damaged.
Undefined typology.

A fragment of a gray grinding
stone. Many white and black
inclusions. It has a rounded
shape. The surface is smooth
and is preserved very well.
The upper stone of a saddle
quern.

Site 014/T088/B
ulk
Q1/Q4

Site 014/T088/Q
1B/00
4

GT
2715

GT
3012

Table 3 (continued).

Prehistoric

Prehistoric

5.0

7.1

4.1

4.8

2.0

6.1

121

Site015/0
01/00
6

A-004

GT
2747

GT
006

Table 3 (continued).
Prehistoric

Oval shaped rock fragment,
damaged on one side. It has Hellenistic
many large and small pores on -Roman
both sides and many brown
participles. It preserves a part
of the rounded rim. It has a
brown patina. Whetstone.

It doesn’t preserve any
surface. It is very coarse and
damaged. Undefined
typology.

Fragment of a grinding stone.
It is composed by a
conglomerate. With many
white and black inclusions.

9.6

12.7

5

4.0

2

1.2

122

A-007

D-020

GT
0017

GT
0611

Table 3 (continued).

Grinding stone fragment
which preserves the rim and a
smooth, plain surface on both
sides. Probably from a hand
grinding stone. Becomes
thinner from the periphery to
the center. It has many white
and black participles.
Probably part of a saddle
quern.

An irregularly shaped
fragment of stone with white
and black particles inclusions.
A smooth surface from use is
preserved. Saddle quern.

RomanMedieval

Hellenistic
-Roman

7.8

4.6

4.9

4.5

3.7

3.3

123

A small fragment of a
Prehistoric
grinding stone. It preserves a
part of the rounded rim and
both surfaces. Small brown
broken grinding stone
fragment with many white
(quartz) and black participles.
Very small probably the upper
part of a saddle quern.

D145R/
K-1

GT
1450

RomanMedieval

Grinding stone fragment. A
coarse grained brown rock
with black and white (quartz)
inclusions. On one side
(rounded) the flat grinding
surface is preserved. Irregular
shape and very damaged.
Undefined typology.

D-179

GT
0895

Table 3 (continued).

4.8

1.3

3.1

2.1

3.1

1.3

124

D145R/
K-1

D146.2

GT
1451

GT
1597

Table 3 (continued).
Prehistoric

Small brown grinding stone
Prehistoric
fragment with many black and
white inclusions. It doesn’t
preserve any feature. Very
damaged. Undefined typology

Small brown broken grinding
stone fragment with many
white and black participles. It
preserves a smooth surface in
one side and a part of the
rounded rim. Very damaged.
Probably the upper stone of a
saddle quern.
2.7

4.3

2.3

2.3

1.4

4.9

125

Small brown broken grinding
stone fragment with many
small and white inclusions
and some medium white
inclusions. It has a smooth
surface in both sides; doesn’t
preserve any feature. Very
damaged. Undefined
typology.
Small, brown grinding stone
fragment with small brown,
gray, and white inclusions. A
small part of the rounded rim
is preserved. It seems to have
a convex shape. It is very
damaged. Probably the lower
stone of a saddle quern.

D146.2
R

D146.
5R

GT
1645

GT
1683

Table 3 (continued).

Prehistoric

Prehistoric

5.4

5.0

4.1

5.7

2.1

3.0

126

Fragment of a grinding stone
Late
with many black and white
Romaninclusions. It is very damaged, Medieval
but it preserves some feature
such as the semicircular shape
and a rounded rim. The
surface is very smooth. Very
damaged. Undefined
typology.

E-250

GT
2097

Prehistoric
-Roman

Grinding stone fragment with
an irregular shape, no features
of a grinding stone are
preserved. It preserves a part
of its rounded shape. Very
coarse and with many
participles. Undefined
typology.

F-009

GT
0947

Table 3 (continued).

8.5

19.5

5.6

6.4

2.1

4.5

127

A small fragment from a
grinding stone. A portion of
the surface is preserved. Gray
rock with brown, black and
white particles. The preserved
surface is smooth. Very
damaged. Undefined
typology.
A grinding stone fragment.
Many black and white
inclusions. The grinding
surface is partially preserved
in one side. Very damaged.
Undefined typology.

G-010

J-230

GT
0933

GT
2400

Table 3 (continued).

Hellenistic
-Roman

RomanMedieval

7.9

3.0

10.5

2.0

3.5

1.6

128

GT
2455

GT
2401

J-235

J-230

Table 3 (continued).

Brown grinding stone
fragment. It has many white
and black inclusions. It
preserves a flat and smooth
surface in one side. It seems
to have had a concave shape.
Probably the lower stone of a
saddle quern.

Brown grinding stone
fragment. It has many black
and white participles.
Grinding surface preserved on
both sides. Both surfaces are
coarse. Probably the upper
part of a saddle quern.

Hellenistic
-Roman

Hellenistic
-Roman

10.5

7.0

5

6.0

5.7

7.2

129

Grinding stone with many
white inclusions, different
from other examples which
have a mixture of inclusions.
The rounded rim and two flat
and smooth grinding surfaces
are preserved. The surface is
coarse. Probably the lower
part of a saddle quern.
A broken piece of a brown
grinding stone with white,
black and brown inclusions.
Portions of a rounded rim is
preserved on one surface; it is
very coarse. Undefined
typology.

J-250

J-260

GT
2501

GT
2559

Table 3 (continued).

Hellenistic
-Roman

Hellenistic
-Roman

12.6

6.5

6.5

8.3

5.6

6.8

130

A small hand grinding stone.
It has many brown, gray,
white and black participles.
Both surfaces are damaged.
The upper stone of a saddle
quern.

A grinding stone fragment
which preserves only one part
of the rounded rim. It is
brown with white and gray
inclusions. The surface is
coarse. Undefined typology.

I-203

I-218

GT
2349

GT
2558

Table 3 (continued).

Hellenistic
-Roman

Prehistoric

6.2

7.3

4.6

7.3

8

2.8

131

I-220

I-219

GT
2609

GT
2622

Table 3 (continued).

A fragment from a manual
grinding stone. One of the
sides has a concave shape and
the other is plain but broken.
The color is deep brown with
small white, gray and black
granules. Probably the lower
stone of a saddle quern.

A small brown grinding stone
fragment with white and gray
inclusions; and mica. The
grinding surface is preserved
on one side. The surface is
coarse. Probably the upper
stone of a saddle quern.

Hellenistic
-Roman

Hellenistic
-Roman

15.2

5.0

15.

4.2

4.7

3.0

132

GT
2624

I-226

Table 3 (continued).
A brown grinding stone with
Hellenistic
gray, black and white
-Roman
inclusions. It preserves both
surfaces and one part of the
rim. The lower part is flat, and
the upper part is concave.
Three-quarters of the object is
preserved. Both surfaces are
coarse. The lower stone of a
saddle quern.

11.5

14

5.3

133

GT
2830

Stray
find

Table 3 (continued).
A fragment of a brown
Undefined
grinding stone with low
porosity. The interior face has
many small inclusions that are
very fine compared to other
PASH grinding stones. The
lower portion preserves a part
the flat grinding surface and
the upper portion has a
concave shape. It appears to
have had a concave shape.
Saddle quern (?).

16

13

9.4

